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m u^s ir^ A j ^ gjjjg ^£[ojej e i Off 0| &| A|-£! a'# §y l^OiejE^oj ij| g gj 

31 £ Aiej q|0|E| S#(an enhanced content server data transfer) g ?|£j «JS Al^Ojj &EJ 0| 

a. c-iioiE-is A r g eiimb ciioiei ^aii^ eh^i ^ymn qioi&i e^ii^ dii@2| ^ sh 1 

^0|| 7|£S r 0i §a§ ye^Q. gjUl e a{ bHU «A| AitHfe AjtHU S^A| A|tf|£f 

tr2 r 0|2|e°| a|0|Ej °J\A]\± UHSM ±J^E.^. Q[0|EJ oh/II^ UH fd ^ 13 1 EJ|0| M LH 0|| AlS 

Sfe 30| Uf^5K4, 2^ A|tHrr £P| #31 E||0| g£^E|2| 2j^0|| 7\S:o\0\ A[*J 2}W 
W'SMZIQ . ME £j# El ~ SMc ^BfO|plE01| ojgf] §y cc^ 2H*j|0{| BLKannotate) . 

AF5j eJl £1^ g£u fl§@ gt^f H^A| Aim J||#§ f M ttH ?H{M£!a. At 2 ojS ElM gfib 
fErOiejMOii 2| «H BQ. 1B[0|£]M01| qSH SMS A[g oip^ ^^^ei 

ErB£ A r 3 A r 3 eiS El^ ^Ojj ?|s6 r Oj ^BHJJQ . ArS 2JS Xi§ XII ^ 

53(storage constrai nts)0|U ?«A1|^ a|« ^H-Utt £JXKlocal node-specific factors) 

Oil 2|0H JUtfSCf. 
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ass 

sis Aim 




g 12}0|2!^S la EE^ 3|*||2| A|2 o| # (DYNAMIC PREFETCHING) «fg ^ ^x\0\\ ^ 

5) , ^BIomMfe |£ 2|0IH ^(World Wide Web) &0||A|2| W A r S oj#J2f 21 

§0] oH£ (GLOSSARY OF TERMS) 

£JEjy!(lnternet) : TCP/IP ^(auite) H££f| M M$*\£: UI^3U 3101 efl| 0 | (gateway) 2] U|e$|3 
0| Ch 

1^0121 e(ci lent) : ?i°HS2J »g§ Ai bHsI ^eH^t ^^(issue)Slb %¥$£\Q\Q. 

IE 2}0|E U(World Wide Web : WWW £^ Web) : AfgXPf- (o r 0| H1 § 3 (hyper I i nks) £ 8T3IS) S r 0|?T 
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0!e(highl ight)8 3d £OjL| ^(phrases)t d^C'l^J £(click on)')^fi^|, A|Lr|0||A| A|U|M. C|| 

oiEimioi^oiiAi choie-wi^ 01 ei a! ±$\x\ &q\\m sat n\± pj&iyi oriiBi^ioidoiq,, 

ej&iyi WWW A|Hib ^21012 eg Xlgjsna, gB^OiejMOii^j gal A1|g^q.. 16 2^ X|£jO| OiESII^ 
(address)£lfe oiej^o^ 2! HTML! 0|gS|O| URL CHI Lfjgsrb §5f E|^Mcl|0|s|3, C[§ URLCH1 

CHoH S2i^-ai-"l^!(point-and-click) 2JBiH||0| JHg&Q. 

URL(llniversal Resource Locator) : QE]^ &£| gfif 3#5pll *jgo|?m CHE £11 ^51^ 
*tX r ^5 OjS£fl±2j H £Af bH2(Web document version) 4, °iq. URL— o r 0|H|g31 0| 

gttOl eW^ST 4 SIP. URL ^{identification^ OI|£fe 

"http://www.hpi I i pyu .com:8Q/tab I e..html "0| 2»q. URL ° 4 J7|X| 2±tQ. 0| 0||2| 

El Aj^HAj, ^ a^fi " : "CH| 5|5H ^|0|Ej(}ocator)2] L\U\X\ ^^9.^E] ?g£|Qj Artlt MS 

£P(0| http)§ gA|^q. qg ^^oj g^. EL-j] 01 (hostname) IP 0|E£ll^g 

Af, 0| 0 |g ^M7/\ 9i #SH4H 7"(SE^ £^!*|fi£ ":")£ £ 

E M A r 2/0|Q{ S^ELi|oio^ ¥Bi gi^g " : " , Bgj #SH<H 7"S AllE)£!Q. MI 3 

fl±£ m\ Q\E0{L\ H£31» 0|=(0| 3?0l|fe. table. htnl)°£. #£H£IS D| 0| go|Oj 

B^21 qaisem ai* q^cis lintel, oi oiiofiAi. \htmrs oiaoi html Urging 

LiEHfe ai-swom. 

HTML(HyperText Markup Language) : U Af Bf 0f| £JoH A|§£|0| 1 !&r0!£j^01| oj-^H £.r§J£j^ £AJt & 
S^§r~ 30|0|q. HTML 8 sio|n-i*!^e gAis gJ^Amq, 

HTTP(HyperText Transfer Protocol) : #£f0[2] E^Ef Aftfl£2| fig 0| ^U^fiM *ie|£|b «£J 

EH(stateless) H££ftO|L|. Ai tr| ~ 0|*1 S^OII CHtl 7|^0| &q. URL2J AR "http"^ fig 

or^ 15r0|£j^£| ^R AftfPI X)*£ Xr-glOll Sfij- HTTP 0| g^Oj ^IsHOJ Hg UEfrfcHQ. 

eiEjy! MBr-?-^ SE^ 1 "dl^AKinternet Browser or Web browser) : HTTP£| £^ oiEf^! n^^^g 
£JijoU 3 Ar^Ar^l £0j| Ej ^#e|[0|o|^ HcH^i 2}£\\ii\0\± E=?(a graphical interface 

tooUOlQ. «d|^Ai^ A\£X\7\ ojEiyig "A|S (surf ) M ff CCH 3ij^B CI|i3&(pictoriaI desktops). 
qa|£S|. S^l £.IEf L i! 01S ^OIHdnternet tour guide) ^ 2iQ. 0| 0HS5I31I 

Ol^dlAi 1 M£ r ^Xife IE £rO|E t£|0|2je AfH|^0|CK 

IB^Oiej^ 3H^|(Client cache) : SE'^H^ l£r0|^i^0|| ^ UmOW^\)9.^ 

M Ahg=!Q. WWW S^OIIAI, l?40|eiM 3H^lb SS^Sg U MBJ^OII ^oH SXH S# 

(current invocation) ^0|| ^A!!^E|^ n$\ A%\ . ^ b[g^(non persistent) 5H^|^ 4£ 213. 
IWSr^(across invocations) ?H s' % y ^£ 2iQ. 

^U^ (Caching proxies) : Mim?|3. LHOllAi 1^0(3^1 C||Aldi|A|, ^Mg(a cached copy)g 

MrorOj 2H^1 mm\£ Oil 0| 3 E (agent) «H S r = 2 g^r^ A|LH0|C|.. 5Hx! H^Aj^ tBrOfCje 
^^l^EjS] ^HU(cache misses)oj gjl^Aj a#£]H^ 21^12? 2 x| 0|^2j ^H^l 

META-EH2J (tagging) : ^Q\*\ 2ij^|£| §H°J S&0|C|.. 0||g gOi, HTTPOfl Aj , §a> HTTP 5||Q|£| US 
LH0|| 2ib fig ^ S^2| ^ £iQ. OIIM SOi. HTTP ^e|o|£jMb ^eieLH EllO|A|(a 

returned page)^ fi§£|^ URLg §A|^ ^ £iq. 

2I0IS KVAVW EEb Web)2j Oj^Pr e^^OII CI|£L °!E-|yi§ ssi ^^e| e^rSH^CK i 

° OIXJI Li|e^| 3 ^-oj ^ei g2(bottlenecks) § 5|U;| E|Sq. OII^LH, H A r gX r ^ ^gj L||E^|3 

gni ^5ii Aim on s^ei ai^api ^art §m hh ^^°t g^m ^ojq. hoi uie 

^-131 ^SH AI^ArOll^l § S^o[^ 3^ L1|M^131 Efil|^2| 7IIS1 Cf E^IM^Q . l^fsi 

E£H5|^ A r §X|£| fig 0|| 0|§^ ^ Zlh Lf|^^# ^^Am . ^^|5j2.| g-^ X| 2 ^ ^fi£jq,. 

^£r0l2jE§ oh^j^ xj^g ^^A|3p| ?|6||, ge|| 7|^8 L1|e?|3 tHOHAf AfgA|0lPI .7^1 

@ 5011 ^Af^i ^M&m xmmm 3m (cache) shai, ^Aji a xi^i aq ^§^f^m?ii 

&P. ?H£!£ l||e^3 Ahoj cjotaf x| SOII A! 4 2iQ. Oil M #01, e LH^OIU £|A|^ X|aI21 

X| « ?H4I1 4= £i£>|A], Ol^o^Ej ^ Li|e^j^oj| ^[ojsh e = A|gA|#0| S Aj 1 «i SW ^ £ 

q. Xj<* ?h^|^ 3^ Afb| §e||^ ^ oiq, 

AiUlfe, 5^A|B r ^BI^QII, lB r 0|2jMl C||A|ei|A| figg gfioj ojo|o| ^^o\ 

tJH^iof-^ oiioi^M ^ 4 £iq 5>fi£' 5^A|^ ^qoi2j^ ?n^|£^q£i 

(misses)?.|°i 2 7j|S 0|^^| ?H^| ^£ r 0|cjM ?H^^ qgr^ 1 «£|^ 

Xi^ ?^§q ief0|2je ^B|0|ojE 2 g gOll oha1|^£I ^A|(eX|0|3(Mosaic)2F Z_' ^ U|g^ 

?H^I)^g XfS^ 2i3. s#4 nix! 51 Oj gAIS 3>Hg!^ 4£ £iq. 

SA-j 1 3H^5r^ 0122] H-qaHC (on-demand caching) g^0|| ^ ^XHSHSQ. £ qajj 

E 3>H^^ 2t|^l|7| fi§3 0|?0|| ?l|gjO| ^^£Jb 511 £|U|^q. 0| , OIIOlMg-^(Abrams) ^2| 

"Caching Proxies " Limitations and Potentials", Proc. 4th International World Wide Web 
Conference(1996)b ?I^H 5Ar£i A| ^ QE £ PSljE 3H^ ^9^2 2iP- 

21 El S! A] H| £ X|| SX|( Internet Service Provider : ISP) mm^3L\ m^ Ml ^?-l30|| A| , 5^A| ^||# L|| 
£1 QE X|<* 5^A|L| °^-A| (departmental proxies)^ Al£ QE 5^1 s^i ^^o|.7iL r A| 

^ q# U| e oj 3 e^H^^ X| ^ I 5j g^ 4 oiq. H^Al ^||^2| £J\\± H^A|, 
l^OI^M, 0| #2| ^^SlfOI Am «l#(prefuctch)g ^WM X| Oj O|^0|| CH«l- A|5j o I S S§§ q ^ 
&o|>|| £[q q£|Aj, H^AI Afbl Jj|#JI} ^B^Ol^MOll CHoH £4^!2£ MB 21m 

4 A r 3 OJS °! Al^ijOl ifi^iq. 

II^ei-Al, ^ AiU|(a content server)S^Ei d^j ^^(seiect information)! A r S ei# 

(prefetch)SIO^ L11M^I32| B[L\ 0|^2J H^A| AjbHl m\\ AfbH£| 0|&2| ^Bf 
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OlSjfEOii cHoH B^l g0|5pi! ^A^l 4= £i£^ oiB <^B# Xil^ofBEil. 0| ^SB H^tAI AjBj 

s ^Oi£ mU^^Bi §H1 fi^mB B7i[2f, ^BiOIB^ 3 OiJn o\L\0\\ 2j3| rj|3 pig fi§B 
5H^|^0I| 7|2o- r 0| 12-rOJB^l ?IB ME B t B^ §£(prefetch hint information^ ^§ 
8rb AiB OJS El^ g^S 0|§6i0j S*j=j gSOll ^ (annotate) # aB 9W. AiB ©!# 

s§ §a si 2§ s soil j\^o\o\ AjbH § 01 l- sm^¥E-i b^ set Am ?j£o r b epii# 
bs^is^. sac sbb 2H^n ssfrnn, Bay! cuoia^ as me bs ?a 

21] ^11 SmSICK 0| 3^. flSgj 2H^fi= ojE-i yj q|0iEj£h HTTP §31 gofi <y S| 2»x||# ££|IJ 

^ SifeGII. H^A| A|UiB fi^g 2ij^|2| 2Hj^i oi|q LHOil 7H*|| URL2| HTTP »|| 

s§B at*l|0ii CHSI B^ 21j^|2j 

Hfi,^5MI. A r B pig g|E g£ Ajg t?40|£jM^ ^^Ej q| 0 |E| £§| H||£j(data reference 

patterns) g ^o r B BTil^K &BB ^|£r AiB B# ¥S ^Xfl AF0|9j B7OT ttJBf d|0|Ej £tj HHB 
1 2i|*]| AjgXf B7l|£ r , £PI 3g § Oib. 510| ArB BS ?S 2i}X-)|£ r Qg£l ajj|| 

0| CH| £1&h SSSAI A r B B# ?S A\E £|g^ S£ro r 7|0|| SBB 2i71|i 5>BX|1 

B^IS S&Ba. £>7| ldf0|£}eo| q| 0 |£j 5§| iHgs q^si § tjto] j^oj oigoiU 012 

^MiS^OI! 7[5o r B 510| ^e|^C1|. Oil 0| &i 2Es| HHBB £PI H^A| AjtH g o[L[2[ 23§ g£ r 01B 

^ g as cmai ^ib ukasi sigom lhoii E*Htftfe ^2j£i §i*ib u^lhs^ b^ 

SIQ. 0|B ArB °if BM S^I B^isiB dl Afgs ^ £| B- 

Ell 0| E| 3E3| HUB ^ oj cpjj^ q|0|E) nHBM H^AI AH bH 0i! Xi&oiB QJ0I B|UfI0I g§ 
m~ B7II2K 21-zroj c-HOIEW!^ DI0II |£| HHi^^L AMI ^I^A^f ^aJ| 3J^E(object 

counts) m 5lro^, 2H^I -NgXlb 2§S ^xllt A|^ ^gtrfJ], ^| figs 2ijxp^ ^7! AT 

fcH g 8I-U0II SJ^H flgg S|^S LJEfLH-^ B^i^K Ci|0|EiB1|0| e|^^(access lists)# 3& 

SJ-Ej, 2|2|£| QH All ^ 2|2[£j 2H^|2[ ofU 0|^S| A[S B# 2H*!j § S^S^ 

0|£|& CIIOIEimiOl^rr fi^^l 2H^|.^ AFS £ I # ^x|| Af0|£| B^lll ^i^i 2»|^|Sf AfS 

3j A|| 011 B&I ^A1|^ e^lll ^^S^ Q| A[g£|^C-ii, g?||b 2ijX-||o| « fi 2H^|( a 

parent-object) SHAJI^ A r 3 BS ffi 2f|j?||S| X^L1 2l|^|(a chi IdOobject) °iUil^_ gj£g 

SlfSU. ¥2 ^Ail °M|± fl^B 2H^| g Ar ? | f^oiB^ g ^Oj£ smoil 5.| 

oH L|- EJ-LH HI , A^LT 2H^| SHAII^ B£fe o1L}o| S^Ajl a Hf^ QgO|| A^ oJi ¥S 

2H^| g sm 0|^0| ^Xi|S SSB S|^l LiatHQ 0|^ ojSH, A^L1 2i{Ai| Q!|/1|A B£Si B^B ^ h 7| 
¥2 m\ °AM\^. B£0|| CH«f ak?| X \L\ m\\ ®\M\± B£^l UIIOII J\£f>\0\ MB B# ?a a|xl|2| M 
3 B# e]^ E i jyeH^ ^ oi^c-ii, a^ oif s|§ ^aib uili a^ BS ¥ 

y aiai bm Esrswi a a. 

SSh^SS. A^ 2lf 2H^|2J AJH^BOI ^Xli^ BS£U ^J7| H^A| AjbH § W SEb ^ 

71 ^£ r 0|B^ g SfLj0J|A-i 4B£lcPI. 3S^2£ 0| EM Hh AfS B# ¥S 51|a|IS d^! S^^AT Aj^of 
B 3!S £PI H^A| Ai Wl g mUOjlAi 0| g7h^B XI S 3B| ^/SE^ H^A| Ai bH S mU0||/c|S| ^ 

Ai| a A|B4 ^B BArOII U\E\M . ME B# ?S CH^6 r B A^ B# 31 3[ B 

BB ^B ^^|0|| 5|- AFB B1BQ,. 

y^^B ^A|0}|0||Ai, ft§B E[B B71IB B&jyi BB^ B ^ I ?IB i^S(a Platform 

tor Internet Content Selection : PICS) SEB PICS S&7^§^ Bril 5S§|(a label 

protocol)! ^B AfB B# 5-r^ LHOil A r B BS B^ §SI BH^I^B B?1IM S^BP. 0MB 

PICS S^^l WH^B ^PBOII £iOiAT, aj^l ^]gX r 7^UE|^ £S| 5iE«B| (ref errer identifier 

category)?^ §2|E|31. ^.7| gfag ai^ a[ ?JEJUB|1 ^>^[ BB^ AT bf| S SeieLH, ^XH^ 

5S|B B^l^l AiB B# ¥S ^AiiS ^'^eiB B71IS Q 5^BQ. B Ei yi S§§ B^! H^£10|Lf 
PICS 55§if ?IB g^MOi! CCi^ A r B Bl !!§ £^rb 51 B Oj Df ^6 B6}^Ai 

Oil 2jSH XIBSIB S^l OjgBQ. 

^7| H^Ai AffcHOliB 7||#0| BXHBQ ^B kE(a sending node)S[ 4B i^H(a receiving 
node57[ §2|£iBC-il, AiB BS !!§ ^ SB ^7| ^JEH^|A| S|g ^EHS 4§ofB 51 0| bi^oU. S7| 
^EHB ^B tEOll °|oii. *|g ^EHB ^7| ^B B^Oil 2|oH SSBP. (AiB Bfi *m §S7[ 4B 
kEOii 2|^H 7HAIBQ3 713513) ^r7| SIW ^EH^I AiB °Ji BM 5^^IB AiB BP ISM 

S^BCi. 

i h ei ^ei|Ai. AfB B# BM §Hb .711 loH h^ai A|y|S^Ei #B[0|BM0i!7l| BBI P SH^EU 

28BH -t- £iEf. Urlt^o^L H^A| AitiiB ABB S^Oil EfiB A|^j ^s|(local ref erences)7^ SH§i 
B ^7| X| ^ 71|# AH EH «J 7fBE7 r 7i^^S S2 r o[B(^. X|^^o^ njf ^ oi fe ITill OJ 

4^ , B7i AiB BS BM § Si ^BBQ SEB, A^B BS B^ §^.B H^A| 7ij# LH2| 

?fi^ ^EH(0j|l #0|, 711 S LH2j Oib ^Oi|A| AiB Bt ?S ^Xi|7r 7HgS 4 2iBX|S LiEjyj) 

Oil 7[^oi0j ?"BS ^ 21a. 

B iSg EEB L1|e*j3(25)S B^^ Ai tf| (20) ^^E) aj^h AiB BSSrB E||0|E| A|a 

Xl|-g5|bC||, ^^| Al^^jB I1|E£|3£| BBB ma 0|^S] H^A| A|bH(24), BB^ AjB12| oia 0| 
B^l B7| 5^A| A)tfi2i ^| U|E£j3e ^oH SBmB ^^OIBMl £^5[[f|, B7| A|^gjB H^A| 

aihi § "vqi^ oia^^a iaf s^s^b 4B^, teioiB^ i oiB smoii °jb oib bs seb a 

SB ^ Ai| 50l| 7|s5|01 laoiBMl ?iB ME BS B^ Sfii ^§S[B 4B2K AiB BS 

?JI §Sf OlgSiOj fiBB B^OII aB ^B3K AfB 2J§ B^ §S ^ §S0i! 7|5oi^ 

Ai bH § 0i!= ^a^¥E1 B^l §Si AiB PJMoiB 4B# S^Ba 

Hr^^iB ^A|0i|0i|Ai , S^B Sfic SBB ^^IIS S^SKJj , B^j A r B BS ?a 2t|^|# H^oi 

B. ^.7j 2|Z|2| AH EH 2| l£r0|B^ § S| 0) E oiaB t-9 7H4|£i AiB Bt 7H4I Ai0|0i| ^jO|E ^£|^ 
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?g(!ogical separation)^ ^b 01!££|S ^HlerDI. £P| A r £! 21 It SSu £PI A r £j PIS ?H4|01| 

HSSq . 

ArS 9§ 498 2H^|S A r *| 9 #61 2 A r £! 9 a^ja ^£ £?| ^2i(a priority scheme) 0|| ?|£6f 
01 A r *j 9S ^-ioji Aj§5fEI, ^d £?i ^98 SU ArS 9# 2iS ^b ^AilS AfS 9# 3H41°1 0| 
gPl^m Djja£|0|| CflSH 9Xf ArS 9§ £8 W g£ r 0|9^0li £|S|. o )# zh^OII 

Qi9 lft^0\?\L\ ff*9 551 ?rb£ (reference prohab i I i ty) 0j| 7|£Srb 31 0| bf^^Q.. =S| , A[*| 
91 &8 A r £t oj# oje EjAM £2| A r 2 2jS ¥2 ^xiPr ^£|0|2]e § ifg£> smoil ?m °" 

aii^i 439 ™/ii^ mE~A me ej# ?e ^x-ii i 6W§ xisorb m x-is 371 011 

^SJ. 2H*||0| OH^A U|fi()j| ^ 21Q. 

^AjOtiOllAl. ME 2JS 498 A f 9 2JS Jltfflfe W 4921 319 49011 °joH 3fltfS 
ME 9S 3Jt# SWrb SJr 49# SS8r^ A r S o|~ *jEp|» 319 498 A^ pig si 

M §S £!;6Je &2| 2|Z[o| A fxj 2JS ^Ail ^XfOil CH5H A r 9 2JS 221 3ltfsm. Q42| 
?e Aid 9^ A|£] el # £ti SJr<5 r 2 ArS 9ir eJM g5 Bi^M £|2 Af9 2J it 3i4 

A r 9 9S ?H33 ¥d £?ll OHZIC} Ar£j 9# 498 5^A| AjbH g *|0i2 of 

L} PJ0II X\ 1 Ar2 9# *!BPii. lfi[0|eje £ ^o]£ 5m 901I Ail 2 Af9 2.11 xWlW 
Slf&CK^, A r ?j 2Jt§8 31* LH^i A|£ CfE/q^^J 3^011 Ai 4^ liS 4= 2iQ). 

EE^, U^S|S ^A|0!j^ 1^0! 2jM g o^L[oj iH| H £|0j| Ai^S tEfOlSm m\ x-jSpjl 

ftSS ^H<H (main cache) L|- A r S 2JS 5»H4I# a^!o^, ^£(-0|2j^ fig AlBPIfe 

A^l pi - ?H4I LH0II 21b 3 ?-. A[5j 2Jf| aj^p[ ^Ol 1^012) SOil S|€|| °^A-{|^£|2isl 
UEHHb A r 5! PJ S £Si Q]|A|X|(a prefetch referenced message)! M Hi £ ^^Al^jo^ sj^je Ai B] Lf 
H^A| AlfcH ^ ^A|ShQ. ar£l^^|^, «Ai AlhH § ^ Oi £ orUb fi^=! ^^Pf ArS 2J# ?H4I LH0II 
°Pimb 5>H41 3£|Xf ^EKa cache manager routine)^ 2§Sf ^ A r g 21S £S| 0j|A| 3&o r 

b ME 2JS 0l|AjX| a]EJ7|S Sitor-r 51 0 1 dr^5|S r CK. 0|b AjbH^r XrU 2ij^|0i| S^£|X| 
#^0|ojELi h^A| AttH LH01I 2ib ME 2.1 S ^H4j^^E1 §^ qh^^ 0|g^ 4= 21 

^1 (T-HbOII. A]B|7^ #X\m 4 y&SIQ. 

^ OI&iEl CjjO|Ei Al^ijOllAf A[g£|b &&LI^ 5Eb ^^A| A|H1S All ^ orb 31, Qlb' §S 

b fi^S ^ Al|g 5t5H, >jq §^b A[S 01* ^ e 2HX-I11 S s JoiO] . m?\ AjbHb ¥2 2H^| ^liXf 
2r W ^SAr^ Xj^orb E||0|^51f. 5^1 Ej|0iM SMOII 7|^mOj A r ?j PJS »l 

^ bj^^s ^Apib ^ 4Be smmy, s^i Eiiottb ¥s xhi 1 ^ts^s sumn. 
Ail 1 nz^t ¥2 j mvi mz\Q\&^m yss UEmtuj, wxi h\o\m^ x r y aj^ii^ ah 2 

?f£Mt 5H5rH, Ail 2 ?r£^b Q{g XfU] 2tjA1|7^ ¥5 21*11 s o^LPf £s|£J * 5s|£Jb ^ 

21 LfErtHCK 

3 ^A|0||0i|A|, 40g £J|0|#^^Et AH 1 All 2 X^ All ¥2 21|Ai| 

^SXr2| Ej^jg «^ 498 ¥2 ^*l|2f 312| XfUj 2H Ail A r 0|5j oHA1|^ 2.MIS S^l 

61b SJJ Stf^El. S^r 4-98 XK1 CHI ¥2 ^A1|0i| CH^ gBr0|2j^0|| 5s| 0| 

£!0||, bf£ CrM Sb ^jS^ ai2£ 5§l Elb S^, ArS M §S B|^^ &0|| X r M 

2HAII ^!^XF# dHAI^Q ^jl^ «l2b ¥2 ^Ai|^0j| TO X[M °-i|A1|^2] Hfeoil ^ 2»Q. 

3§^2S. 01 b ^P| ¥2 2H*j| ^i^Af 2|2|0|| CHoH Af! 1 ^b^OII CHSf A|j 2 ?r^M5i U| 
>ll^mi. Uii'i §t52|H| HIBSrUj. y|§0| ©IE if3E2Jtl 2^5[b §^ Af3 2J# §2 ^ 

sj xHi] 2haii£[ ¥2 2HAiis nmmmw smsrb 5^ s^^ci. 

AttJib ^aji^ s§£ib x^li 2!|Aiio]i j\^mo\ mimrn isd 49# q 

5^m£|. I^l ®& 4=9b ¥2 2H^I| 5 ££|o r b 5|LKa referring one)°i ^^1 SjAf a^^£|. 
mb mU, ^ -^^Kreferrer object)b X[L1 2l|AIPf ^A||S fi^Sj^l 0|g0|| ^S|E|CH, X^L1 ^AU 

b XftMSl Ail 2 ?rbei ^>^l MJII E|| 0| M L H Oil Af ®£\M?\&M fi^^lQ. S^| Ei|0|gb 

ArS 2.1 S 55! 0||A|X| x|BP|£^E|S| A r 3 2.1 S 5S| 0||A|X| 4=^ A| 3d£|0j0t 

AjHib H^A| AjbHOU, ME 2.1 S g]^ §2 B|5^1 4^JSrH ^dmb AfS o|* ^ai ^1 Q 5 
^orb 510| Hrir^lorP, A^ oj* ^ha| ^ga j|| 1 a|^ §[5 ?^M£f Ail 1 bUSU, A r ^ 

2JS i^d 498 Ai| 1 5?rbM;U Ail 1 X|^i §|5 ^§1 5S r ofb X r L=j 2l"Ai| A'lXf ^0\\ CfioH 
4=9# £#5jcH, A[*j 2.1 # ^ai 498 Ail 1 ?IS§^ All 1 X| ^ ^5 sUf^rXI p^b 3^, £4 

A^S 2i# §2 £|5§1 ^A|?JC[ SB?! ^^OilAi, AfS 21S 498 Ail 1 ? r 

b^S All 1 ^ Ail 2 AM S£ ?lbM^ U| 26^01, (1) Ail 1 ^fb^^r Ail 1 X|<* 2IWXI 
Pi29 SBH Af3 2.'S El^ 532 fil^^S ^A|sU, (2) Ail 1 ? r 8MJr Ail 1 X|<* its ^^bMl ^JlrSf 
SAf Ail 2 X| q ^5 ?f^e| ^H\o[X\ Sfog oj &H A ^ o|g st e §y dl^Mg 4§^LH. (3) Ail 1 
^rbMJr Ail 1 °J Aif 2 A| « §f£ ?ib^l 22^19 ^^H AfS 21S EJ^ §2 Bl^^g a^l^cf . 
H^^m^ll. AiL!|b S§b' ^Ai|S fill m \ oj ns A | AftHU fBf 0| gj E o||^ S ^Aj|# § 

B|2LHb H^Al 2H^| A^ejylf q SS^EI. H^A| 2!|Ai| X-jBPIb 213 Ar2 2JS 2Wr 0r9 

3^ fiSb' ^HAilS MBjSLiU tCfBlAi g^l Ell Oj ^d^Q, Hf^Af , H^Af ^Aii XjBl^lb A r £ 2" 
1 ?H4l^¥q filg 2HAi|g fig ^BrOlgfMU H^A| AjtH^ §Bi2Ui2. ^AiP[ A[£j 2.1 S fi§0|| [L\ 

ei fi^b' ^^l ME 9S ?H4l^¥q ^IAii;4bl 3!°^ ^aIH hai^c.[. ^^a| ajxii xispib 

S^si 2HAip r 49 21 1 31141 LH0j| £iX| 2^29 ^Ai| S^ie q# Afbii^ fitHQ- H^A| 

2«Ail AiSPfb 2^8 ^iAiPf At 3 2J# 29£|X| p>^_ 3lj^PJ A r 3 9S ?H4|L| 49 3H4I 

UIOII ?|x|sr9 ^1 EII0IMM 3!iJ&Q. 

^90i|Al 29, £ i?g8 Aitfi.?¥£i d^l ^*IIS A r 2 2]So r OI UI^?I3M ffofj SKr 

0 |Aroj H^A| A| Li 1 9} 3^9 #BrO|9^S ?|8H E^ ^11 §0|S^i 0|§W 4 £12^ 92b ^SS 
Ail^om, 0! ^^A| AfBi § ^oi£ sms^q s§ §21 fil^b 9?I|£K ^^019^011 519 
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Old 21m EE8 Qi!9 §££2J ^|AI|aoi| ?\^t>\0\ cug §^oi2jEo| c-ijojEi ss| HH9S 9^i 
9\. C-i|0|&i £&| DUgo^^Ej Afd 9# El^ §fi B|^S Afd °l# °H ^dA|7|^ 97j|2K 

Afd °jf EJ^ §S1 Olg^fOj fi§|=! 2H^|0|| 4^1 Qfe 9W. Am 21 W EJM §S£f 9XH fi^S 

2"xhichi 7i^moi *m Aim i ^oie d^t ^uns Aid 9t^8 9^11 strim. 

UMAI, A^ d^! Aid oj# 2H^|g SEW 2. Afd 9S sie ^go[^ £31 

£ £J7| n^A| AibH2] 7j|g LH2J £d EE Oil A] Afd oj | * s| e §S| ^35f8 EMI! q £t|s[£L Af 

a 91 ?a 2«xiih £Pi h^ai AiHj^j =4 sun, eh 9e ei^ 3 mod Bismol 

215 LH£| 4d EE01IA1 Afd 2±m2Q. 

xjtjSjo^ Lit e ^j 3 94 g^fsj H^A| AjtH 7]|g0j ^XH^^Cil, H^A| Aim 7||gs H^A| A]U]SQ 

1^019^ 2]gJopil 998 ^3 ?ll #M 5W9CE U^*j9 oj ^A|0||01|Ai. AFS 21m § 

fi^si gsOii CHE! XM £t|7f Xj<* Aitjj2j 7^8^71 £| £ £J££tl 54of9 5^ 

A| Ai Hi 7||§# S§H ^'^£13. 0\9\± &B|(SE8 ?^°?) Afd °l# sj je 7||#0|| °J8 

7H3 ^£HS £*IB°£*I ?hajS 4E ?i^q|, 7j|#°j 7il#8 L-i|E°j 32 f ^ ^oj^ 2^£|0f 

qe ^m\M m m, ¥ ^§8 um^nm &\^\ m^^.¥^ gEioiamsei mom nso\^ n 
z\ M±mm xii^mfecii, 01 A-iei a[^8 m^^iasi 9 9£I8 h^ai aihisi. uiM$j3£i- 99^18 9 

9^ AiHiSt, &7| H^Af AiBI g oW 0|#4 IdofE^ ^Oieje^, k^aj AjBj g ^ 

M 2 ?fge§ XiSm^l. Xil 1 ^3 2H^Pf tEtOiejMOll S>\d\\ UEKH^. 

All 2 CH^ 21^A^|.7^ ¥5 2H^] g -f- ^S|£|^ Si^l U^LHfe E|| 

OI^HK XII 1 5>^<B^ CH^ X1| 2 ?^eoj ojas ^§^01 Afg oi# §1 f= §S £J^^1 ^^A|?1 , A|3 
eJS i2 ejAEf f>£6^ 491 5*|o[£| ( ^^J ¥2 ^i^Xf 2^^011 CH 

5H xii 1 ^g^oii che^ xii 2 ?^eoj U |^g e!^ hi n Hiasu. HI 

soi 53i-o^ a^ °\m ejm §s ¥fi ^xiii zl^oK^iu a 

EMI?irr tE^, A^ EIS EjfE ISfOieieoil 2|o|| ^X1|^ fil^i ¥e 2H^j|0|| ?|^5K>1 X^L1 2" 
^il A[2 eigmb 2J1 4B# Slfll-CK 

y^^o} AjA|0||0||Ai. £PI H^A| Aj bH Xi| 1 H^AilAj, X1| 1 EH|£2| . t||0|Eil Xi^m^ XII 1 U\ 

0IEJ X| ^ 4EK XII 1 ^si XII 1 Af2 £J S AP0| CH| ajOfE X1| 1 

DIIHBi. PIOIEil Xi^m^ XII 2 Xj£ ^ Oj £ 5[Lf2| t^0|2JM^ Xi| 3 H^1|Ai . X1| 3 
01IHBJ, El[0|Ei# XiSm^ XII 3 Xi& 4Bg =?Uim£|. Xil 3 mi H Bib XII 2 43 ?H^m XII 2 A^ oj# 

^H^l A[0|01| ^Oi£ tej^oj ^2, A\£ Ef# 498 Xil 1 Af 2 £j# XII 2 A^ oj g 

3H^I moii xm Xi^EtP 

H^S|o| ^JAIOllOllAi , Af2 £l# 498 AfS oj# ^# 49^, 7j|^ 49 0l| 2]§H X1|A^ 

21 m m?\o\^ ^\ 49e 3H§[3, ^^i 498 a^ 21m $1^ §s di^i„ ^011 

2j^2| X^L1 2ijAi| ^!gW0j| qoH A^ o|g a|tf*H2 S|Z AhS 0|| ai Pi^ 2ij^joj 3H g^ 

43 2lw Sfi b|^e aioii ^ai -o|g uh^Idi, A^j ejt x-iej 498 oi# ?h^I lh^i o|g 
4^9 S^e ^a.|9Q. 

Hnr*jspii. Af^aj8 ms 21 m tiM ei^^i ^dm8 4s e>s 491 e-i s^si^qi, a[ 

2 21m 498 Xil 1 ?I8^t X1I 1 Xi^ ?f8^ §J XII 2 XM 1,^ ^[8^5-1 UU^U. X|| 1 
X|<* 3f8^^ ^ A1til^£i£j S 71| Oil 7|So^. X1| 2 X|q ^5 ^^Efe- A|tf|g¥E15j m\ 

0\\ #-J\ M£ «!# 498 X1| 1 ?[gE7| fl j 1 x| « ^5 3^8^ XII 2 X|« 5>h8^ 

1 ^4^8 xm *\*\\ ^liXf 2|2|oi| qell ^gg- ^ssfCft, AJS 2.l§ ^6.1 498 Xil 1 5[ 

X1| 1 X|^ 3?^8^S SlTOXI o^o^ Af3 oif EJM §S Bl^eg ^X|9Q 

0| £| El" A|^Qj8 ti[0|ge Sdm8 494, ^^l I^Aj AiUj S aiUOil X|&£|01, ME 

2iw si §a ai^e =gg 5f^2, 5f?i HifAi Aib]^ e§9 2t|xNie s^m9 m\ 7\\ 

# ^^A| AitH^ agg! "Wfnt. 2H^Pt A|£i 9# 01 US fi^E! m\m 

32 1^1 49H ^M5f8 H^A! 2"Xi| Xf d|.7|2K m\ H^A| AiB) ^ 5|L[2[ 39^18 A^d 9S 3H 

^ii ^Bimsi. h^ai 2hxii xiaui^ of?i mw\ fi^^ 2h^iii sss^i e^s mi ^Sof8 4d 

o|# ?||^| 9^X^2f, H^A| AiHi § c*LH)i| Xi^£|8 H^A| ^h^I 2,3 X|B|7S1 S^ofe 3101 U[ 

tr^io^l, H^A| 2HX3| 2§ Slfil^lfe 2HX||7| MS 91 ?H^1 LHOfj EXfloU 3H*IPf 4d oif fi § oil ccf 
BI Q^£I9 2HX1IS ^7f 1£[0|2]I g 2§m8 5|L|S 955U H ^Xi|0|| Afd 9S 3H^|^.^£| ^X1| 
HAH 6^ . 5^A| 2!js|| fiS X-18|7|8 fiS 9 mm 49 ?H^I 4£1 o i * 5H 4H LHOll 

£[X| ^20 m\\ fl§i QE AibH^ d&B^CH, «A| aj^| S§ x|?-PI8 fi§9 MS 9S S 

99£|X| &'S1 SSS 2HX-1PI- A^d 2lm 3H^U 49 5>H 4^1 LHOll ^iX|5^9 l^lj ?3d 494 
Sd?iC| , 

EE 9 . 01 Al^Hg Ell 0! Ml Sd^8 1711 ^d 494, ^7 1 H^A| A1bfj # 5K40II Xj&£|8 MS 
Pit ^Si CH|A|X| a1£|7|S Mtf5^8 5101 b^5|SHE|. 4d 9S SS| D1|A|X| x|B|7|8 S?ll i5d 49# 
S#sm. aiXIPP MS 21 m 41 LHOil Emm 3»H4I &2IXJ ¥9g 2#E! ¥ 4d 9S 5 SI Oil 

A|X|1 d^^P, 

SEEJ. ^ ^S8 LilE^j^g cc|^ AjbH^^Ei o|9M^H| m 0| E\ ^HdoP8 n?J M± E SM 

oh8^K 0| X^£l Al^s'8 L1|Eoj3i£ f 29SI8 H^A| A1B|£f. L||e?4 32|- 9 9£i8 3£L'M A|B|2K ^7| 
^^A| AitH ^ o^U 0|^4 Sd^£^ ^££1 ^£^0|9I£K ^fiie AibH^f H^A| AH Bj g CHE 

SJ-UCH1 Xi§-£|D1, ^2 2HX|| ^I^X^f Xl-U 2t}Ai| ^I^Xf, ^|£1 X|| 1 7fge, x>L=| 2Hj^||o| 

XII 2 718^1 Xi^SfSL Xl| 1 7f8^8 Y2 2HXi|7l 1^0(9^011 £j^H 2ES1£I8 &I41 UE|UU, Xl[ 2 
5n8M8 Pi^ X^=] 2HXIPI- ^7| ^2 2HX-H g d^9 mU7f ^ bl^ Ci^Oli HAI^o^ ^^|E|8 

541 UEKH8 1^1 EII0IM4. 1^11 Ej|0|#S^Ei Xf| 1 7F8M. XII 2 7^8M. XK1 2|*il ^I^Xf, ^£ 
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m\ ^x r s 4§mai. o.m\ 239 x r ui ^tt chi A r oi2i ^is g:?ro r 8 4 

E+# MtJ^SI. g^f 4 r ^8 ^Xlpr CHg ¥£ ^Al|0i| Cflgl- te|0|£t^S| 3ES| OiSOil H r £ CJgOj| 

*^5 r Crj ^^sf go xhM 2Hxi| ^iUH A r £ 2J# §]M §51 ej^M /4 o|| hhx|s^ 

4Et2L A r *j oj# =1 §£2* IB^Oiej^Oll BJoH SSg! ¥S 3H 3s|| Oil 7|^6K)| X r l4 Ar2 

oifaf^ a^ 21m 49! s^eIQ 

Ur^E* ^A|0|l0j|A|, A r £ o|-S Af3 gig Sje 2|ae a^o||A1 Xf-UJ 2H^J0i| XI S ? 

*j tmm8 4ew. x-j^r -o [oi | ^ x[Li j ^ g AjeHa ami xismb xi 

§> 491- q S^shQ, 498 A[5j eJS oie § S £|A.e Aho| ™MP\ IBrOlgjM § ^§ 

it 5m oil °\n ^aii^s 4S ^jAii^ mm ^ x r Li ^xii i omi x-iss r 8 m hgej xi^ a?i 

Oil X r L1 ^a1|2| QljAU^ d|g Oil }|^0| flg ¥tt £?l 1 I^£[Cr . 

d^Ul. §£8 M^A| LHOil A r 2 ojggoj #E r OI2jE21 L11E?| =)(^. g]E|y])g ^|Ai| A A|Zj 

1 ^A[g]E r . §^ ^ehie AlfcilS¥^ Af£ o]S£|Oi Sfit Lije^ja LH2j A| Bi£f 

lB|0|£j^^^ §01S|.71| oHAil^W 4 £l£^ &J8U- #^0|2je^ L1| e ^ 3. LH2| H^A| A| Hj o| I 
30! H[^5j5|C|. t^f 012^8 H^A| A1 Hj § *jO|E SlUg^E-l § £1 fig^Q- ^HIM Ai U| 8 g 
£^0|cjeoj| o| SH §^o| ^ G|| 0[ Bi IH901I ^ISo^ l^fOl^l A r £! gj # 5j e 

^Al^lCh Ajt*i8 A^i oj# sib §y| o|go r Oi 2§3 § SOU BP- sUf 

Q|#SJ H^A| Ai HJ 8 13 A^g Oil J\*o\0\ A r 3 °l# §JM 3£JW 4 A[£j 

pip o| e PH^p^ n^Ai ?l|g# ^ ^1 £1 Ot 4^£! A^i pig g^, H^Ai }||#2| ^?1 

^!g01|A-i2| 5Hs l ^EH. 5s| HH@3t ^8 ^IE^ X|<* 3131 A^il# ^«^q.. Aj eh §^ AIS £)# 

§£2i §£01| 71^^01 ^fcfl^ Aj tHU ^^A| AiUi § o|2|2| d|L|^El A^ °l SS 4 2i 

Cf , AF2 BJ# o I g 2^ oh^|a s|.])| 315| A^OII 71^^01 A^ 21 W 11^ M^^M 4 

SIQ. A^ oj# g|E §a C-I^e LH0IIAI SU AfS gJS ^8 ^ §Sb AfS gj# ?H^|.^f ^ 



£ 18 AjHi(content server)(^, 1 A^I^(Web sites), U|1e^3(^, 2JEJ^), ^^A| A|tH ?|| 

§. ^£[0|^i eg UEKH8 

£ 2^ £ 1 fiQ ^l|^ El' — A|U|. I^OI^jE, H^A| A|U|2| £ , 

E 3ab H^A| Ai tH ^\%m §oH aSJM Aj^^^&l q|0|E|l §5!°^ A^ gjgof-b ^Sl UEKH8 

£ 3b ^ Elj0| M^l Oil! £A|5f8 £9. 

£ 4^ AjtHoj UEKH8 

£ 58 WA\ £A|of8 ^1£, 

£ 68 AfS yfi gjE § e o| yiAMg. UEKH8 

£ 78 ie|0l^e ^xig UE[LH8 ^M£, 

£ 88 A[£] i,>S# MEKH8 5M£, 

£ 98 1B}0|£]E 2H X || K\d\J\o\ L[E|L||8 S#£, 

£ I08 H^A| AiHi£| UEKH8 «£. 

£ 118 H^A| 2Hxi| fi§ a-^EPI^I UEKH8 o.M£. 

£ 128 ME 21m 52| D|| A! X| xjapKa prefetch referenced message handler)2J UE r Ljj8 *1 

£.. 

£ 138 m\ uehh8 ss£, 

£ 148 Af£j oi S §S ¥&l^l UE}LH8 3iE. 

Ur^^lE^ £JA|0]|2| 

01X11 ^¥^8 £t3S ££jmoi 011011 2]5H 8 ^S^l u|^Aj^ ^A|oiiM ^|S| aoiq. 

£ 18 l£rO|£jE(22), H^A| AlkH 3|#(24), U|e¥)a(25), S^je AiBj(20)S S^m8 C||0|E| E^ll 
A|^i!# £A|mH 

iBrOigj aixii. xm ^xii, 2§g ?h^i, 2h X ||, mioixi. g^, aieh ^^oj §eiis 
§a§ s^ij- 4 zhaipi- oi^ej xm 2Haiioii ch§! ¥^ s§# 3A r 3°£ m\ 

6[£^ ¥£ 2Ha1I8 X r O| mm fl^S ^a118 ¥£ ^A^|X|^, d^l ^a1|8 X r M 2H 

XW ^Ar3rQ. figg 2h*U8 6^ r o|^2| 2H A j|o|| oj^ s§8 ^!^IO|Cf . . 3i|Xil8 ^ 

£H 2Hjj|p| flSJsi 2HX1| OI^OH U r S C|g SJA1*!££ S^l 4 £i£^ fiiS H^S[£|7m 3'^ 

£18 ajj^lOIQ. §£8 fi^E 1 ^X1l. ¥£ ^Xll. ?\E\ ^^Olgj^OII 2\d\\ SS-S Q|0|E1 SEffS 

StfE^r. §£8 X r U1 2Ha1|, Aj§H aj^j, ^|e| A r £j g_lMM 4 2i8 CflOJEI SEHS SS^Q- 

^B r 0[gj ^(22)8 f^^l^ AitH (20) £8 H^A| A] t=H (24) s^¥&1 §Hf 4 H£] . H^A| Ai 

Hi (24) 8 £1 11(^013(25)21 sjEye Ai (20) Oil CHBH t£[0|£m(22)! OH^H ^^1 #Bim 

?i|£, H^A| A|B1(24)8 H^A| Aj Hi ?1|f-0| g S g StJsfTiU, fi§§ 5,^§ 8^0) £i 

8 §^0118 SIME Ailii(20)0j| S^ofXI lB^0|Cj.e §£ Q§g 4 oiq c 12 | q|0|E1 
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M £| M±^£ ^EiyiOi! *|g§! 4= oiq. olll iQi. AiHj(20)£ 1 AtO|M# S^U 4 aU. U| 
M%|3(25)fe eiBjyie SUI* 4 s 2*q. 

£ 1g CHI 0| Ei *|B| A|±ij2| ^£ £At At0|0i[ ?ib iq*j LH££lb ^l 1 !*! 2^(26)5 £A|o r 3 

£iQ • fc£|5J 3^(26)£ C1|0|E1 *HB| A|^ LH2J 2i|*||2f S.§£] §S 1§§ UEJfcHq. £B]*i 

(26)8 ai^!^ H^AI A! bH (24) A\0\°\ #E|*J qqbHXI^ g^q fcB|2| *f^(26)s ¥Sf 

(workload) 5J/SEb inS 5b^ g3 %0\\9\ l£|*j At>iO£ o|^ ^gg 4 o|q. Cf = 

H^°\ m\t M£ QE 3£°1 £33 CCI-Bj- KM2!J=(22)0IPI| Ei^q. 

31^1 l£|0|ejM(22)£ r H^A| A|bH(24)l *JXj|£ A r g^ 4 2JXieh £ 12| ±|A|0llb 4 
3I°I ie r 0i^i^(22)^ 4 3j°i H^A| A1 bH (24) 31 Lj-EiyiCL £JX1|^, 5^A| At bH 3IS LfjOilb 0(03 
& ^2| 3I§£ slgEJDl. l£tO|£iE(22)^ H^Ai AttH 3I#^| Ot&m 3Ig0t|£ 3^1 4^ 

2»q. 0j|# 10j. ns A l A|fcH(24)2| 3I#^ ggj H^A| A|bHS 4E 2iQ.. g ^gg B£J 1^0|2jM 
(22)£f BSJ H^AI AlbH(24)^# 0|gmot £JA|H 4 

EA|«* b r £f y0|. *U n% H^A| AjBjb M^A| A|bH(30)^ Aig^Ef .^|#-0 J ^ £ 12| ^ 

A| Oil Oil A! QE H^A| AibftOli CH& m AibH£J #Eflf §2jotfe S2|S| X|*]gJ ^0|Q, S| 3 3I# 

H^A| Aibfib U|M$i3(25)0t| t£|^o ? g ^gj 4 oirq. #?| 3I# H^A| Aj bH (21)^ o^l 31 # 
A| A|bH(23)SQ ^B|*jO£ eiys^l U|Efl3(25)fif SSSQ. (tt|2|A|. 0| §0) £Q|JA| ^[^-0 H^A| 
AibH^ H^A| 3t^0|3, 3|#-0£ 7j|#-ieEt "^sr'OIDI, 3l#~1g 3i#-2SCt "#?| "o| Lf 

Xil 1 H^AI AttH(35)£t Xt| 2 3|#-1 H^A| A[ti| (37)^ 5^A| AH bH (30) Oil feei^jog g 

^t|Ot gip. XII 1 H^A| Aim (35)^ XII 1 7||#-2 H^A| AjbH(40)£f XII 2 ^|#-2 M^A| Aim 

(43)0t| S^EIOf 2iQ X11 1 a^AI AibH(40)^ fl| 1 3|#-3 H^A| At B] (50)9-1 X1| 2 3|#-3 

A| At bH (55)0)| feEI^Hs ^^t|Ol 2"Ct. 

I£r0|eje(22)^ X1[ 1 s2t0|2l §i(600) , Xj| 2 ^Bt0| oj s (603) , Xi| 3 ^S|0| oj e (700) , X]\ 4 ^BfOt^je 
(703)1 SS^q. XII 1 l&tOI2JE(600)£t Xit 2 l£t0!^e(603)^ X]| 1 7||#-3 H^AI AjbH(50)0tt 

a^£!Ot XII 3 #dtO|^!M(700)2t Xtl 4 ^^01^^(703)^ Xil 2 3!#-3 5^A| Atq(55)0tl 

^ei^o? S^£|0| 

01X11 bt|0|Ei xH ^[ A|^ij^ X1| 2 letOl^t e(603)£] ^gOtiAt ^S^Q. XJ| 2 ^2}0| ?i M(603) ^ X r <M2| 
Ut^ HifAiOii g^EtOt £iq £Q\, U\£ ^?| ^1|# H^A|b Xi| 1 fitll-3 

A|(50)0|Q. Xil 2 §BJO|£!M(603)^ Xil 1 3i#-2 H^A| Atbf|(40), Xil 1 3IS~1 5^A| A|bH(35) f 3I# 
-0 H^A| Ai bH (30)0|| Ail 2 letO|ejM(603)fe Li| e °j 3 (25) f- g§H Ej^^ ^t^lE At bH 

(20)1 °AM\±m 4 21 EK, XII 2 lBtO!2M(603)M ?|m flS^oj Ht^ ^^1 31 # 

5^A|(-^, XII 1 J\m~3 H^A| A|bH(50))I- *«HA|0|X|ELK Xi| 2 ^E r O|2J^(603)OJL r 5|-?| 31 # H^AJb 
P€ ^ 91 flIS H^A| AtBj(24)U Lim^3(25)£t 5|Q gAl^ ^£ 2 ^2|0| £j e (603) ?Hg! 

§ 3BISPI ?|3H AfAi^l iet0|£j^S 7 r §! £iEf. 

Xil 2 # Et 0| 3§ (603)21 a^0t|A|, ±%<^ H^A| AJ tf| ^ H^A| 3I§£| ^¥^t Q\UQ. Oil S S 

0|. Xi| 2 31^-3 5^A| Aim (55), Xil 2 3I#™2 H^A| AH bH (43) , Xi| 2 3|#-1 AtbH(37)b M 2 

#2 r 0|£!eoj ns A | AibH 3lf °| gJ^^t 0[L|Q. 

tqo|2JM(22)^ .Ptjoig ^j^Ei. ¥-13 ^EilOl^, 3] ^ e|^(set top box) S^W -4 2i A| Bl . 01 7| 

Oil ^fi£|X|^ St^q. U|M^3(25)b £]qy|, IE 2t0|E H. 21 MS^^. LAN(local area networks) 

H^S 4 &xi£h oi^ioti ^£f£|X|fe ei^q. 

H^A| AtbH(24)£J At bH (20) ^ ^g^S Qo t 5[ g^f Sff*tq . 0t!S gOi, H^A| AjbH(24) 

t IBM AtOtlAt EfDH§t^ £lEiyi A| Lit (Internet Connection Server : ICS)^Ai 4£ 2>p. 

U^UtAi^, AtbH(20)b (^A| IBM Af^^Ei ^j^^l^) SE1^ II H A|Wl (Lotus 60 Web 

server), ^Ei^ £D|ic At Bj (Lotus Domino server) HHSAI 4^ 2iq. H^A| AjbH(24) Sb"^ 

gjfclie AibH(20)^ gj£j£j inH(computing node) ^0||A{ 4 2i~P|, 0|^ (^A| IBM A|^^ 

Ei EJ^r^£h) S/390 SYSPLEX, SP2, RS6000 ^{3 ^Ei|0|dit Xil^l 4 2l°q, 0j^|0|| ^ 

E|X|^ Sl-^q. QfjCH, H^A| AtBi (24) 3^^. At b+t (20) b IE 2|0|H U H|0|X| qAH^, 

UriJ S^. SXt ^i, #£rO|2jm(22)Ot| C||^ MgH^d X|^§ Xi|g^ 4 2ib g|S|2| S§ °| ^ 

^ 4:H^?i|0tt 4 21 q. 

E 1£| CHI 01 E| x| B| A|^|y^ 1^2i H^Af 3l#°i S 0|go r Ol CHI Of EH 3^ f?X|It 4 21 

q. oimq, ass ^xipt m?l.3ll h^aj aheh ^t oil ah xi^^o^ 0 |g?t^mx| %e S^. 

^1t^ 5^A|^ OjgM^ts^ ^UHOII cm fiSOl o^0i5| q. ^| H^At^t 0IS0II Xt^oj 5fj A| q|j 

S2| LH0II 3 2HX||# 3HgjHH0 , ^?| 311 S^A|^ 5t¥| 3IS H^Af A|U|# SBtOi ^MOH 

3 ^Xi|# Sii 30iq. Ill XI e#^El. ^?l 3!# AH bH ^ Atd^l q^ 31 # H^Al^^q 

3 ^Altl AIE& 5!0|q. 2HxilS ^ og , 2H*||^ §t?l 31 § H^Aiq 3 ^xits filt! 

tB|0|2JMOt|3l SSSQ. 

£ 2fe £ 1011 EA|& CHI0IEH xjR\ A\±*\£L\ fiQ ^X1|^ 0f|S £A|5|3 £iq. C1|0|q ^£| A|^g 5 
^AJ AtbH(24), AibH(20), L1|e^3(25), 0| £t e (22) 1 E|f0|EJ aHBI Al^^j^ AtS 

£!t ^^(250), 531 BitO|-I(261), ^3| ^bd(252), 3JH^I(297), A^ £!S ?H^l(298)# S^et 

b 3ioi bur^j^q. 

A r ?j ?Jf ^^(250)8 H^A| AjbH(24) I4t0)| Xil 1 A f £1 0 1 f 5615171(248)1. #£f0|2)M(22) LH0t| X1| 2 
Atg 2J# ^lepll S^Jrb 2i0| Bt^otq #31 Ei|0|g(261)g H^A| A|bH(24)2r X || h §^| 

Ei|OIM(293).H| a^ye AtU|£t Xil 2 S3I Ei|0|M(2B7)# SlT^q,. «y(252)8 XII 1 § 

31 Ei| 0| M(293)M S^lotb Xil 1 ^Al 131 ffU!(264)i[ XII 2 S3I E1|0]M(267)P ^dofe XHI 2 ?haj g 
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All f*bd(269)§ S*^q ■ ^£1 3Ht-|(297)^ 2f d=a| AiHi(24) LH01I All 1 ?H $1(294)1. 2| t^0| 
2jM(22) LHOII All 2 ^si ?H^l (246) S EWeW. ME 21m ?H$l(298)b «A| AiBi(24) Ul Oil All 1 Af£l 
21 S m\{2m)m, lBfO|ffl^(22) LHOII X|| 2 A|2 °]f 3H^| (249) 1 SSeJQ. 

H^AI A|d | (24)^ L1|E?4 3(25)S goH 2*}t Ai £j (serve) ft ± ieEOjq. «A( A|H| 

(24) All 1 H£A|iAi(280) . Ai| 1 Di|eSJ(290), Ail 1 A|£t oy( 281 ) # SlTflQ. Ail 1 D|| ££J (290) 
0||1 RAM(randon) access memory)! 4 ftQ. All 1 Xi£ #y(281)£. 0ISE1I3. 5|Q <^M\ 

± A|S qHfO|^(direct access storage device : DASD) H ^ M 1 0||2S.| (290) ^ H^A| 

At bH £*|(295)g Ai^mbCtl, Q\t ^^Ei 3E£A| S Q ■ H*A| AJBi ^5] (295)2 Ail 1 

H S Ail A1 (280)0|| 2^ £Jt«# o| §[i ^ ^xj #y (281 ) *|| 1 Utj Set (290)^. £SE!Q. H^Al 

AjfcH £*j(295)2j A hAi js h sxi-s £ 10011 /H £A[o r :Q 

H^A| AjbH S*!(295)^ H^A[ 2ijA|| eg A1B|7| (283) , H^A| 2H*j| *|ep| (284) . Ail 1 ME £lp x|B| 
(248) . ME o| S ^ QijAI XI x|Bp|(285). ME 21 S 49(291). Ail 1 ?J<M §711 ¥S (264) . Ail 
1 FiiO|M(293), Ail 1 4£! 3H4H(294), Ail 1 ME 21 W ?H^I(29B)S StttfCK 

H^AI m\ *|Ep|(283)2| #AI|& £ 11CH|A| £A|of3 2iCK °s|Aj m\ At £i 71 (284) 2| & 

AUtf ^8 £ 13011 A| £AJ5U 2iQ- A|£j «Jt SE| W|A|X| *|E|7| (285)2| 11*1° £ 120114 £Aim3 
g7|| 3d ^y(252)(^, Ait 1 3d §711 ?D (264)21 £MJ|S ^6 £ 50j|Ai £A|5|2 °jq 

ArS 2.1 # #bd(250)(^. Ail 1 ME 21m *J5PI(248))2| §Sf£ £ 80IIA1 #A1|o r 71| £A| o\H £»Q. A r *j 
o|f§ ^hai (291) cc^ Af5j pj# si! §S ¥^2i 11^18 £ 14Qi| Ai £A|61H °"Q. 5^AJ Aj 

Hi (295) a fl| 1 ^^|(294)2| Ail 1 ME 2] # 7H$I(296)S f?A|SIQ 

gj&yM A1Bi(20)^ L||e^| 3 (25)S #oH AS ^ Ai^jo^ ^^^! kE0|Q. a^]^ Aiyi(20)^ Ail 2 ^ 
Ail A| (260). Ail 2 Di|ae|(263). Ail 2 AiS ^^(265)1 S^ElQ, Ail 2 Oil (263) ^ . 0ll# #Oi. 
RAM( random access memory)! 4 ^p. Ail 2 Ai^ ^^(265)S. O|#£i|0 t ^^ °J\M\± MS Q 

bhOl^Cdi rect access storage device : DASD)# 5 St it 4 91Q- Ail 2 rHISBJ (263) b tij ^ AjtH ^ 
(268) SEb ?JHJ^ AiHi ±^L^\\Q\M Ai^^p. 

gj&ye AiBi(268)2| £ 41 55|S r 01 0|^0|| ^C r £M|S1 ^Sit ^OIQ. AiHi ^5} (268) 

8 All 2 Ail At (260)011 S|& ^11 £|eU Ail 2 Ai^ f^y (265) £i Ail 2 DtfSBl (263)^ £g£|^ S 

^1^^^ 3£^Ai ^SSCr.. fLlB!^ Ai Hi ^^1(268)^ Ai| 2 gAj| £i[0|M(267), A|| 2 m\ Ei|0|#g 
?y-dorb Ail 2 ^J<M o y> ot§ o J e §a| ^aha|^|^ 8^(266)1- S^^Q. Ail 2 1 

All £i|0|M(267)2 #B|O|ej^0|| 2j^H fiSS §^21 S^^J 3 5t=! SAH^oi A r S £Jg §S0{| 

LilOIEil Ai^ElQ ^Ai| QiO|M(261)s te|0|^eo| At^j 5s| a^0j| 7I^U r fe ArS gjg e! £ S 
H2| gt^OII ?|0|&q. §Atl Ei|0i#(261)C^I Ai|¥ A|^^ £ 3B0|| £A|§U 

Ail 2 e^ll ^bd(269)2| g5[e £ 51 SsimOi ^At|o r ?l| ^g^P. ^bd(266)S Ail 2 1 

:^| E||0|M(267) LH2J S§9 SS^Ei A r 3 E!S ElM SSI ^^A|^iq ^ ^bd(266)e £ 

6011 £A|£i U\9.\ Af2 oi# §a(prefetch hint information : PHI) ¥&°^Ai 

!£r0|em(22)^ M\ 3 H^Ail Ai (240) . Ail 3 011321(245). Ail 3 AiS #y(242)H HSSQ. All 3 D|| SB| 

(245) fe, Oil M 1CH , RAMI Still 4 2iq Ail 3 A-j^ 8^(242)^, 0|| S SOi , DAS OS SStlt 4 2iq. 
Ail 3 0||£B|(245)£ 12 r 0|&iE gS|(244)0|L|- IBJOISj^ 4:^^1|0iS Xj^q.. gd|0|eje S xj ( 24 
4)2| £ 71 MP ^ All SI ^0|q. ^& r 0i£ie ^^|(244)^ All 3 H^Ail Ai (24)0j| 
2|ot A.|y g o) §H x .|| 3 xi xh ou| (242 )og ¥ Ei Ail 3 [H|2B|(245)^ ^S£|^ ^^q ^1^^ 3££A1 

?t!Sq - 

iBrOiej^ S^i(244)e tBf01£]E AS ^Hai^l (247) . Ail 2 ME 8JS *| E| ?|(241). A|| 2 ?H^I 

(246) , Ail 2 Ar£ S ?H4I(249)S S^ttq. l£[0|2lM ^Ai| 52 U xi£p|(247)b Ail 2 

(246). Aii 2 A r S 21 S 3>H^ (249) . 5^A| Ai bH (24) , £b AiB|(20)S^q l^Oi^jeg 2§ 

8 ^|AiH g^q.. #£ r 0l2j ^ 2HAi| 2§ A1SP|(247)2| ^Ai|^ cz 90 jj A -| £A|S^ 2iq„ 

letOlSje ^51(244)^ Ail 2 3^l(246)2 r Xij 2 AJS ojl ?H ^1(249)1 #Xj^q. All 2 ?H^I 

(246) ^ A| ^ tt\ £|b ^Aill X1§6 r fe CH| A|g£Jb ^S. Ail 2 A|3 gJS 3>H^|(249)^ 0|#0| *JA||^ 5 
S| I 0| SOU ^AilS XI£to r ~ r.|| A^g^q. AfS # ajAil^ Salfel ^jxi|2| 1,^1 H^ C|§ SE^ 0|?j 
Oil 5SJ£IX| m\\0\Q. ^A|0||0IIA1, ^@ 3H^(297)fe g-^^ej LRU(least recently used) 

^saieoii 2i^H ^?4£'q. &axib a 2i 2i qe mm°i ^^£ ?n^(297)# &xm^ m ^^s 

^ SlQb Al^l 0|sHS 3l0[q 

3||^|(297)2| ME 21 W 5||^)(298)b ^\^°^ ^BII 4= 21 q. A^ o I S 2i|Ai|S (297) 
LH2j ^AltS 3ESIS a|3sllS¥E| ^^9.^ £m\21 , ME 2lW q " SfS S 5^1 * r X|S r ^ 

^xiopit gq o|&i^| Aig 2.1 # ?n^|s|- ?h^I2| ^ ai ^ ej qion^ qg/t! q 

xll^oi «taO| Ar-gf 4 2iq. 01IS SOi, EfgJ ?H^lb A|g oig 2HAi|2i ^h^oii ^213 A^( upper 
limit) Sl/£b ME 2JS ^Ai|2i 2J^U ^^si ^oi| ^J1|S 3ll ^ 2iq, ?H^|(297)2 r A^ 

3 21m 3>H^I(298)^ Ai^ ^fii Ai^Jo^ d[^i 91Q. 3>H4H(297)^ 2s|S 

01 217\?i^ mm 3HS5rB|3 ^q.. A r S 2JS 3H^I(298)^ H Aild0||A| qgOlj ^Sifi P|^0| 

e 2HA1IS AIS o|*^o^-| Hcil^S Ail^l AfSmb Ci|0i|Ei A|g£IC|. Hf^^l^ ^|A|O||0i| 

Ai, ?K LH2| em ?llt ££? r 7I| # ££2i A^j £j g ?H^I U|2| 3H^|0|| CH^ oj # fi^ # gf 

ims- □ ^Aiib m\ .Aii§ ££^ aitEjTi Aia °j t ^^01 it^Ei^o n ^xiib tii^ £ 

£2| A r 3 21W 5H^I(298)^^Ei *t%\l\£o\Q3. HA|gl ^0|Q. A r 3 £JS 2ifAi|7h ^'All^ 5S|£|3. Al 
E ell 2HAt|fe 3l|^|(297)2j aei S^IOII ttrGl ^£1 5H^I(297)£ 0| ^ 4 2iq. LRU CfiAil l S2}^ 

oi^-a^b ui^^l^ ^'ai on oil . ME 2lm m\b m\£ oi§°[q. 
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CHAil^oi B ~s A r ?j oi l 3)H^i(238)£¥E1 ^@ ?H<H (297)^ ajafl- 4=g©r£^ Z3°[fl 4 2iE r , G||0| 
a^(Abrams) §2| 'Caching Proxies : Limitations and Potent i al s " . Proc. 4th Internationa! World 
Wide Web Conference(1996)0lU1b. ^3 %m\A m\ 5?l# 3B|5|a1 8tfe £3°1 « &°f0| fc 

2|S Bl 21Q. 7|Ef 3U\ CHx-il "fohs ^oj^Oil^i ^X|£[Oj 2iQ. 

£ Safe AjbH(20) £fe H^A| MB] ^||og^Ej 130I2MS floH q|0|EH ^S°^ A r 2 °|# 

slfe UEJLHfe SM£0|CK 5! SUBS. M^! (100) Oil Af . ^Br0|pj H^A| AibHLJ- ^eye AjB| 

(20)£^Ej §ag ^ MS. M^(102)0jiA| A|bH(20)2f B^A\ Afbl0||A{2! ^A^pl 

oiioiq ™m\± £fe mm m m&o\ ^i^, t^ooom m^oo2)# gg^b £*ife yf 

Ail aWS. l^{(104)0l|Ai, ejffle AlHl(20)fe M3(102)0l|A| d|o|E| £Sj BHgOil ?|s»[0| 

§y^o| ^ oji^|^oil 9.IS Sa(PHI)S ^Al^ict Ui ojJflS. M^t (105) 0j|A| , A r *1 

o It sje fig^i g^oil ^S M 4 0l|# 101, A r *j °}m El^ SS£' 

^Xll)£l SSII ^y(piggy-backed)£l fl|E| CiJ|0|Bj (neta data)£Af ggi ^ 2JE[. A\$ oj£ elM gfii 
^SoETjLJ ^JA]7!fe E^IOII CH6H. AjbJ1(20)fe Q^2\ §A| ArUXf 5Efe l£ r 01 £j e £^E|2J Af 

g/55| TIH Ed e ^JelQ. 4Ja1|e_. SILiE A|U|(20)fe 0|k HIOI 2iS EEfe 2§=! 2tj^£[ 

?JS2ifeXIS ^BE^EK AfB|(20)b fi^-E! §S2[ EMI ArS °JS SS(PHI)t g^A|7U 

XII A\*\ eJ# EMI SEfe HIS 32011, 5^A| AfEHfe A|<*S 33 A^Oii U|^Ol PHIS SH^WI 
Q\± Ai^H zh^|§ A12 AH SS& ^ 

QSl Ms?.. M(106)0HA|. Aig o JS aje §^ ga7} 5^A| A|B| ttH ?JAj£! 

P. #§|(106)0||A|o| A f3 o| S §x 4i A h o| 7||§0||A121 ^EH. X| 3 5S| IIHS^ ^ 

^|El X| Sj 23 A[^# yg^Q,, H^A| M*\b m\M E|s(m?l) ?ll# H^AIU ^0|°je ^E1|0|^ 
OI30II PHIS ^o\0\ AldSI ArS 2J# 333 Ef^^ X|^ 3S| Af^g «^5fE^ 
EtP. S^A| ^|#g §4M OH. inE^ PHIS ^goll, 4d inEb ^.7| PHIS¥E1 

Slf- PHIS 510IEK £jg PHIb fiS-S 2ijAl|0i| 7|^3 r 01 O] & ^ mm A r 3 2}m^ A|S §2| 

^EK A) 3 eJS §^ nj ^d^lOllAi Al £1 Dj ^d^lOtlAH ^HA|£|X| 8>^Q 

nwstos, M^()08)oiiAib. Am eJS iasi gaoii ^l^moj &™ &$>y\ A r g 

ai#SQ. H^A| A1L41U M^0|2j^ ^Aig 2H^i| u|o| phi |fi, ( 0 |g7r^^ 4 A|^5jo S 
^A|@ 3Ea| |S, OlS^^e!" AiS 37|, dh^jx AIZ.1-^ 71 E[ 33 A^0|| 7ls5|Ql PHI LJ| 

011 §A|S| 2H*j|oj M um\ (subset) # AfS o| ~*}x\ 0\^M SS^Q. 

M^! (104)011 At Ar2 °f# E»M §S| yt^A|7|b 3£ PICS H^If PICS £D 7^ S D J{(OUH 5 
0|§o1b 3401 Hrif^^P. M^(104)0||A1 PHI£ fiSI ttH 2Ha1|2| PHI §M 

7J 5^E|01 AiS ^1 7HA|t ^ A^AJ?^ [H|E r E||0|EflS| ij^^Aj 2\ 

m\ XiSSQ. PHI SMfe PICS loH Ail^g 4 °JEK PICS ^ PHI gJ7)| 

S(critical ity)0|| ?J?j § S2[ 711*011 37| . ^EH2[ ^J2j XII S^P, 

AfS &m §Mf ^dSfb H^AI Aim 7j|gg 1§H ^ H^AI Aib]^ § 

SI ^Jo|2, Af£i oi- S§1 h^A| J\\W°5L ^b|| £b ^^A|^ ^ 2E^, g^l H^A|7f 2H 

mm ArS sjs^ xis rn«^ Aig# si^mm7i m\ ^mM® 13012^ ^eiioi 

MB o !# g S0 || £ A |s 1 4 2iE4.. 

H^A| A1H| 71| g LH?-| H^A| AjbHb ^£]7| AliT ArS I§(a receiver-oriented prefetch 

decision)! ?\m M£ l^^Q ArS PJS ^ 5^A|2f S^0ie!M0|| £|uH S^orOl 

-t- 2iQ. wiEf §a s^£| Afg o Ig «ie §ab fl§@ §aoii bek^. ^y^cn. 

ArS ej^ sab ais ¥aoii sai n\^c\ h^ai AiHib a|« 53 

011 7i5:6ioi oiiEf sau A^ eis gj^ sai ^ Ar<M oi 7Hgi nH mm mm m § 

aS AlSmOl 2"Ali0il CHSt 01 ¥21 £51 AJ ArS &j#0| e £|71 (tr i gger) § ^ 

£ 3bb m\ Ei[0|M(261) LHS| t|| 0| E-i 5 D Jie £A|5|3 £iE r . S7|| E||0|M(261)£ All 1 17II 

E1|0|#(293)^ All 2 ^7|| E||0tfi(2B7) § SrUl 5S|£.H^. SH4 0|^2| H^A| AitH(24)b All 1 g7|| E1| 
01 1(293) t ^A|^c|. AlHl(20)b All 2 17]| F4|0!M(267)e ^A|^ ^0|CK All 1 1.7|| E1|0|M 

(293)4 M\ 2 I7j| E1|0|M(267)# ?lEt 5^8 ^A r o r 7iL| ^ofOj, M^A| Ai tH .71I# U|£| 

AiS Ef-E H^A| AimOfiAiSI S7|| EJJ 0| M(261) 2| ^dl 5101 df|^5|E|. #711 E||0|#(261)g 

§7|| E||0|M(261) J 1| H^A| AIOIU ^lyiM A|B|(20)2| ^S0I|A1 ^A|| s^(viewer 

reference behav i or) 0f| 71^101 MB o \ § Sje Sa(PHI)S Xll^^b §bQ 1711 E1|0|#(261)g 

5^A| A-jHI 71|# LHOHAf A^iap 5f?l£„l ^Bf0|3^ fi|§ 4 21 Q. 

Oil 01. £ 101IAI, X|| 1 7||f -3 H^A| AfUi(50) Ui2| XII 1 m\ E1|0|M(293)g All 1 #30|£m(600)2} 
All 2 ie|0|2jE(603)5| E||0|E| QljAilA ^SS ^S^P ^j, ^ 2 71|g-3 H^A| AtH1(55) LH2| 

XI! 1 S7II E1|OilH293)£ XII 3 1B|0| oj e(700) Z\ X1[ 4 130|21M(703)2| ^ E||0|E1 °»M\± sS I ? 
SE^Ef- XII 1 7|| #-2 H^A| A] (40) LH2| X1| 1 #7j| E1|0|18 X1| 1 1 5f0| £j M(600) , X1| 2 130|£jM 
(603), All 3 1^0!2jM(700), XII 4 lB|0|2j m. (703)2j Sit ^Sl ^S^Q. All 1 Till -3 M^A| Af U1 
(50)^ ^b 5^1 7|| g HH?A|7^ #30|2j^(600)2| ^SM q §■ 4£ 2iA|^. 711 # 5^A| 

b 37|2i M3oiems^Ei m^m mm go\x <nn\°ih mb 21m mm sa(PHi) 

S XII 5^ ^ SI I 

^A|0||0||A|, 3"^| 07^ gj^ie AfHK20)^^E1 fi^EIS, AfH1(20)b Ard^l X1| 2 17|| E1|0|M 
(267) U|2| SaOl! 7!^orCH 57| A|2 oj # si e g H PH | g XII^Q., 211X11 07f H^A| 7||## 01 
£H£ 2&£!SAf. 15101^^(22)^ 7lb 3^ £011 ?lt gj2|2| H^AI AfB](24)b ^A|| 0011 EH^ f ^ 
Xl^ £5|7 r 2ib 3¥0llb 2i|Aj| 6||E-| L||21 A^ oj * sje SS(PHI)S ^o|CJj XI | 1 g7j| E||0|l(293) 
Ell 2) A|« SE0I1 PHI1 mm 4 91Q Xii 1 171! E||0|M(293)E S|?| 7!|# H-^A| AfUjOII 2J^ ^S ^ 
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e|0|2jeoj EE— § ^(well-indexed interests)^ ^b °]X r 01| J\^t>\0\ XI! 2 13 1 E4J 0J 

M(2B7)g CHXii(supersede)|J 4= °[q.. 

Hrt^Et £JA|0||0||A|. SBJM A|Li|(20)b Xj| 2 1X]| £i|0|^(267)^ #X|§ r b£l!. 0| b §2011 LTC 

^0|£i^(22)2j Q|0|Ei ™Ai|2 £J 22| Gf|0|E| If1|0|20| q.. Ci|0|Ei Hi|0|2b 2§Bfb H^A| AHBj(24)2i 
P| 0| Ei °»M\± «J2S S1W2^ m^M t- DISJWS, §m 0|#2| H^A| A]hH(24)^^ XII 1 5 

^| £1|0|M(293)S ftX|&Q. OISEII0. 13! LJ|0|M(261)b X]| 1 CilOIEj 72(304)2^ XII 2 E||0|E| 7£ 
(306)S ^b Xil 1 Oj£||0i(383)l =?H|#Q. 2A|°* yo| . Xil 1 E]|0|E| 7£(304)2f Xi| 2 C||0|E| 9 

2(306)b ?|5E!Q- I3| E110|M(2B1) L]|S| 2j }|^g 72 2H^| 4iy X r (301)(q, Object ID). XII 1 ? f 
b^(302)(^. TCount), O-Wj^ q| 0 |Ej H°J Ef (303) (= . Alist)g 2*jolb 4 3|2| 1£2 0|^Oi 

2Q .. 

¥2 3*x|| ^gXf §!2(301)b ^x|| ^gXft S^OT Oil S §0], VS ^gXK301)b 2]E-iy!0iq 

^ si 0H#£!3>i|Oi<M£| URLg 5^q. Xij 1 5>rb^ ^'E(302)b AJ Bi CHJ 2JtH 25|£! ^2 ^Xll ^X r 2f 
939 ¥5 2H*||2j 5^^C[„ ^, Xi| 1 P!E(302)b 2i|x||2J £JXI[ fi§ "J2S g 

IT^q. Xi| 1 ?rb^(302)b 72 2H^j| oh^a. u l£g Lj'ElhHq, ^|Ai|2 £12^ qj 0 jE| 2°JE.-| (303)b 
°«A||2 di^e (370)0|| CHE. 1 " tilOIEI SOfEil HB&C*. 

S?li Ei|0|M(261)e ^Ai|2 (370)1 SW^feQI, 0| b. 0||1 §0|. XII 1 °»Ai|2 J|^(340). Xl| 2 °" 

A1I2 .71^(350). X|| 3 °HM\± 71^(360), Xil 4 °l]Aii2 7|^(380)# S&^Q. 2A|£* U\2.\ U0|. Xj| 1 Q| 
0|Ei 722} 33=! 72 ^Xil ^SXrb Xi| 1 °i|Ai|2 ?|^(340), Xil 2 °»Ai|2 }|^(350), Xi| 3 °"Ai|2 1\ 
^(3G0)2| ga Blie(| inked list)£ Ol^OjJJ qAi|2 £12^(370)1 £|Te|q„ qg Ci|0|E1 5°] 
Ei !2(313)b 72 ^aJI ±liX r (301)2* 2j3£! ™A||2 £J2M(370) &2| qg ^Ai|2 ?|^0|| CHSf 

SejElf SS&Q. Ail 2 E||0|Ef 72(306)21 PJ33 ¥2 2«Ai| ^gXK301)0|| CHS ^Xil^ X|| 
4 Qt!Ai|^ 7|as(308)°|g 

^Ai|^ 2| 7|^ SEb m0|Ei X| Ej 2"7t|| ±11 XK310) ( = , AObjectID) , Xil 2 ?|-^M 

(312)(^. RCount), CJ|0|Ej S£l E| (313) ( = . Nxt)f S^ofb ^ ^H^J 0|^0|Xj 2>p. 

moiEi ay^iej ciioiEi ^i^. oieiioi mtm 4 sick e 4oii eai^ ^oi. ciioiei 
£|2M(370) lhoii ga ei^mi S^mb ^l^oip .. 

CHAll^ej *JA|0l|0l|Ai, m\ Ej|0|#2| q|0|E| S D ^b 72 LHOII 2ib q^2| JKH 2^ 0|ai0| 

(alternate yocondary arrays)2t 1^ 0| B||0| (pr i mary array)! ^ 2!P- Ixf Oj£||0|b ^ 

a ^Aii^ §as ss» 5ioi 32. 2xi oiaioib «2| xili ^iioii sas 

3401 p. 

X r L1 2HxJ| A|gx^ f E(310)b ^A||£| 2»a|| ±liAKURL)l Stf^Ef. ^£ 2H^|| A|gXK301)fe qxi|2 B| 
2E ^oj 8W ojAioj 2H*j| ±jw X K310)2| 30£!Q. X r L1 2i|Xi| ±l!fiX r (310)b W2\ ^2 a|*||?J 

^XH^ 2S|£|b §^ SXH5|£i ArS 81 # ¥S§ ±I^^E r . XII 2 5 r gM(312)b X r <M2J 72 2!}Xil# § 
SH X r Uj 3i|Xi|?| 2S|£J §|^S S&^q. ^Bj ^SflAl. Xil 2 W 3=13 ¥2 2i{Xi|2| 

0|S 55| U r S ^§011 ¥^t^1. i!A|^2^ 2s|£! SI^OIQ. Xil 2 5> r b^(312)b W AM ?«Xii2 «I2 

9i]Xi|2 e,|2M(370) XM ^Ai| 6|gXK310)b 1^0|ejEo| ai J(! ^ m 3^o r 01 ^^2^ g 

i 4 0IIS §Oi, HTML0IIA1, ® HlOIXIb 1 H||0|X|^2| HTTP g3§ 7^1^ 4 HTTP 

§30|| 2|5H HA|£I OIS H 2i|0|X|b HTTP H3S M^Sfb (¥2) 1 H|0|X|0|| E||^ ^XH^o] XfU| ^Xi| 

of a .. 72 ™xvt 3^1 mi. ¥2 m\ lhoii sirsi ^ikhttp) ga^i i^(cMck)Eis. x r L=i ^ 

AiPr 2SJSJEK X|Ul 2Hx||r^| Cjjo| ^Sj g3;| q^Sj q# 72 ^jxil LHOII S^l ^ 2122^. X r L1 A 
Ailb 5rU 01^2] 72g ?\m ^ HTTP oWlM . XJL=| 2tj^|0|| CH& S§b Xf^l2| 5l|Ei LH 

2| 2S|Xf SS(referrer information)^^ 72 URLg Sf[^q. q^A| , AT LH b (XfUj §||q LH2| 2s| 
XT §ef §5H) ^*J°j X|L=j 2&ii X|d2J 72011 §32^ 3SA|^' 4- ISfOl^m^r X[Li| 2H 

Aill X| ^ l^jofTi U d^l5rS. X^E| 2i!Xi|b A r 3 °lm d^! §2y^ 1 ^0|q. 

31 h Xf 2t| §^j2£ ^31* ^ OrUElK 1 S3 (Web log) ^2J §5| 7^ ytiKmi n ing)2 

^|5|o^ 7-H£|aj Ei|0|M(2BI)# ?|^ m\\ Zim\ 3& §21 H2^ 7 

g tt^l 2513 2ijAi| ait ^SSrOt PHIS ?lEt SXH^°j A^ °l# ^ b ET . 1 gl§ ^go[ 

01 25| nHgg ^25^b Si" gl^e 7(Kun-lung Wu) ^0|| 2|^ "SpeedTracer : A Web Usage Mining 

and Analysis Tool", IBM Research Report 20895, (1997^ 51) (IBM Systems Journal v37. nl. p89-105, 
199B S5|) Oil ^SSIOj 2iq.. SpeedTracer gHHJg£ A|gXf Ai|^0||Ai *^| 2S|@ 4 h o Ifl|0|X| nm^\ 
S^0|| 3^ §21 Xil^HlQ SpeedTracer SOBI^E ^A| *|)>|| 25|E|X| ^b 3§ 25|S 
2&i L J ^ 2ib SSeKin-depth) ff^2j ^gojq. SEgf. ^Oi3 ^Xi|^2| SJ2f S^Oil ^|^o r 01 25|=! 

2»^|2| q^ Aii^oii 3§H 2q qb oil^M & 42 yq, 

^112} EtlOIEt «^ ^^d|§b M Ell 0| #(261)011 CH^ q| 0| Ef Qi|Ai|2 HH£j# ^ISoFb «| Atg§l 
4 2iP. OimCH. CrS Ci|0|Ei ^3e|Mb 251 HI & 1 £7! ?|gf ij £3. ^^;0l|2 §§i 7 2ib 

bit §J 7S (classification and clustering)! S^SIQ.. . PHIb Xld^l ^ijAlI 3X1|0|| Lflof X|^| 

Oil 7|2o r 01 XilSX|0|| £|5|| 42 °*Q . 0\m\2), PHI b S^S 2He^|CH C|^££, fi 

Hbl JAVA 0H!^# ?|^ X^Hf 12H^. ^Xi| LHOil (QIF2F ^b) ^aJU °I#5U a^Bl|0| 

2(upgrade)W 4 2iX|^, 0t^|0|| ^£|X|b P^bP. 

Hr^5|f! ^A|0||0||Ai. 1?|| X[g§ 79 If CH. #^0|eJ^ 2LH|0|dO|| 2j»f 2Ha||2| £JXi| 2a| b ^jXi|0|| LH 
El AfS oiS flSJ2|-b ?S3Q. SXI! E||0|S(261) LH2| Xil 1 y|b^(302)(^, TCount)2| Xil 2 y|^e 
(310) m, RCount)b A r 3 ejS0| 0|y ^Xi| 25|# ^g^q. ^, A[3 oi# §^[2^ ei^H XII 1 #.71| 
E|| 0| i(293)0|L| Ail 2 Ei|0|M(267)M El X| 8*201. ^Xi| ^Ail 251^01 0|^# ^<M^ 310| 

P. 
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?Jt ?JM §sq oil !!i b|^e^ geu 2H^||oij cp| oj 5H q 

£?i Ci!0|Ei A r glr ^ gip. 0|| I 101. A12 £|E tH| Ef C1|0|Efl 0|gS r O| 

fiS^Sf A| Uj i = AtOlCHIAt §dW ^ £IQ. HTTP ^0||Aj. §H IWb 1 H^SM 0|gS* 

01 3j[Ci LHOil £b CHIEh 0||0|E1£A| £*ff 4= 91Q. PICS(Platform for Internet Content 

Selection)^ £\X\ £ 01 e ( e | ect ron i c content)0i| 0||Er §S§ 2£olb §A|^q. PICSb 

(1) g£01| gpi. (2) Ai^H Af *| o| S AU1 ^*1|Hj A^ °Jt. (3) 3 Si 

Af3 ¥ A1S °Jt g-xi ^0,011 ^§f oiq 

PICSb ^XTOlb 1 £±A|2 5^11 SSKWeb Consortium Protocol Recommendation)^^ QJ3|*| 
°iq. PICSb How much nudity is associated with this content"^ i^b ?r*l £J2 £ r P(values- 
based rating labels)# ?|oH £Xi Alg£[&Al°!, CHI Ef §fi2J S« 2j0|fe S3 ojo h *{0| 

Ef, PICSOtlAt 3*1 tie^Oll ^ D|| El "i^r A]H|±(rating services)'^ 3 ^S^-gJ-2|£ 

sf-Afg(producer-and-intended-usage)Ot| qBl 3gS r £[J). 0|£|^ o\L\°\ If LHOEKAi - Wl 
%$L?\ ^ oiq. ^ ^EOB|i= at2j ^o| S 3^|E0i| CH5H 5 

§ ^FEiuBib at £b q^ei 211 Jin 4 2iQ £e^. ("pics anrs s*b|£!) miq 

8 5PI 3£(expiration information)! S&fJ- ^ £iq.. 5E§! . PICS £T«jO| ofU 0|£2| *J*r 

oti ^^£i£^ mb &q. ^§ sxi aeyeg o|§i 2tzjo| pics qiyb ^a*jo^ aaMoii ^ 

0111 lOf, g£ Mb AJ-AJ £] "g^ AidjA" gc^ ^MOI "SafeSurf" §7f A|5l0|| q# ^ 
E?\ BUM S^oiH UEKH^ PICS £tl^ S2HI Ajt^^Ef S^i 4= SiQ. b ^§2] HI***! 

Oil Oil llfsg. MO! H^AKenterprise proxy)S #21^ W. Kt^8 PICS £|^M 

AH^I SiilS ?rE||J2d| £|0t, AJU|^"2i X| S| At^S 4 ECr^AI. 

l£F0|ye ^]^E1^ PICS £1^2] AH^.g ?tEl|H£| ^1 fi^ll HTTPH^S^e Ald^l « 

2| §S Siiq^i PICSl A|gjst£^ g.7Kaugment)E|£iCK NNTP£ r H° ?\E\ gj "t™ o| 0Hl£|?t|O|d 
£11 MSIfe .?l^£] (technical bodies)^ 01731 PICS X|£l# ^^[^ 5# 2^6"U 21Q. Oil 
n^^goj oi ¥?A1i PICS ^ m o S £j^e.7l fiS2| %m S^P 4 21Q. SEeh PiCSfe £ r l Ah 

AJbHCcentral label bureau server)S^Ef PICS fi^Qfb ^^1 S D J!1 9A|§ r 3 £J£| 

PICS Q§-^ g^tM, 

("http://the. content" exp "1997.07 . 09 TOG : 15-0500' r (n 4 s 3 v 2) g PICS-1.1 
"http://the. rating., service" £f^) 

OI^IAI, , n ,, 1 "s". "v"^ DIIEf §a 2^ 0|g0|3, 0| ^1^^011 CH& (n0|| 

CHoH) 4, (sOil qoH) 3, (v0|| mm) 201 ID "http://the. rating. service"! ei^imb £HS?IIO|eiO| 
oil m\HS\9\ 2I# sfi^ltlb §JS# il 3401 Q. 

B^^jst ^AlOltottAi^. 3 }H2] C|E PICS7| E€JSq. S 21«H ^W^i PICS zm£ MB elf £1 

P ^ri)0j£| AH^Dj, Plllg X1IS5PI 91 «H Aim kEOtl £|^H A^^iq, ^ tySH PICS d| 

ms 21 2riK^, n ei^ooisf xismcH. ai^i o\m ?y 2!|Aiii zmm^ m Aisgq. ah ujjh §^ 

£| PICS S5| £}*i(X ?4^)0|£f X|^5|Dj Of^ A r S £] 1 # ^^11^ ^Al|^ SSt£|Slb^0t| 7[^6|0l 

A^l o|* gnus AjgAI 5IE1UBU ?[E|UB|, 3^1 ^E|U2|. ?Hsl ^lE-O^ll P£ 5|E1| 

2£|9J o|2|2| ^t, h l S^lf ^ 0|7| Oil ^gX r ?miM(^. ID 5^1 3£|) 

- Af£l ojt ijRLg 2i# ^bQ- STM ?rEII^B|(q. PROB 5fEO£|)^ A^ £jS2J ^ 

§^21 *§a|1 3&o|^ 21 g ^bP. H|if*!m ^A|0j|0}|Alb 3£t| 2T15>| ^xPl A|^£IQ. SS| 
^15 A^ £JS 55| £|b S, h S# UEfLHCK 5S| A|S oj | g ^Sll L r E| 

top. 37i ?|En;iieib Ai3 ejg ¥e°i 37i miaaj 53# Emit &m ^tQ. n% 

Z\t ^Id^l ^1 1 ^ ?H^i(294)U A-fAJ^I 73! 1 A r S £JS 3H^|(296) LHOll A|g 2J # *S ^Xll^l ^A[g 
1 gi^ ojojoj A,oj n^ A| A| BfOfj 3E[ gfil S^mb 2ie ^bCK UH^E* ^A|0||0||A|b ^ 

S ^il# S^AI^OI ^lg£!Q, 

fig &fl8 *ia^f 3»lE)U£|(^ t ID 7|E|Ud|)l Siforb Q§ ? r EIUB|g S&W ^ 2I2U, O|7|0|| ^ 
^£JA|b a^Q- A !^A1 ? r EI|Iiet ^18 A r S pjgg 2H*||oj URL§ 3&^q„ dr^S! 6JA|0fl0||Ai. (5 
^A| 5Eb l^OIPJE) ^H?r X1|A|£l A|g o|* ^ S 2t|^|s pjg^ejll »jg . HTTP fi§0| fi 

S 0|gm0| S^A| 7||#g 2ji§ A|Uf(20)S SSISLHAlAi AfS SI ^Al|SJ URLg 2^ 

^q. H^Al AHUf (24)^| ol?) ^111 inES^E! A|S oj# fig # ^AJ& HH . ^3a1|7| A|a|o| -si 

ais eis n$\ moii ^5?.s □ Afsif ^oiq. aixi eiHS. ais qjs ssi qg ^ie 

H^AJS Sl&arq. 

551 £118 2l|ai 5» r q|3£|(0bject-ID ?r9U£|)^ 3ES| ^igAl ?fElUe| (Refer rer- 10 ? r EOe|)S 

q^ 5r9UB|g stm 4 2ixisi, oj^ioii ^^£Uib &bq. ai^l ^I^ai ?|EfUdlb 55|g 
ArS £»e ^Afisj urli s&mb ^bq ^igA: r ^queib ^*tl ^1^^ ? r EIU£l 31 oi qq 
Uib A|A_IS| PHI m\ LHOil 5HAH21 URL# s^-ofb 21# 5>bEK 

UJWSIS? ^A|0||0||A1, A13 2J# ^aIPI ^UHS SaJEIS, HTTP 511 JE S§0| 55| Blfflg 0|goiO| H^A| 
^ffl gSH fMye AitH(20)£ IBI^LH^Ai, 5SJS A|3 pjf 2H^l£| ^a|S| 5§|A| 2»*|| ( refer rer 
object)S| URL# Jj^Siq.. OIBj^ HTTP <5i|H S§1 0|^^Efb A|3 oj \ g n||AlA|S X|g 

&q. H^AI AiBj(24)?[ or?| X\% kES^q AI2 £i« 5S| DfjAl X| S 4do r 3 . A r il°J X1| 1 E|| 

o|M(293)# ?§ajuu n fis§ q^ ^?| 7ii# Aim^ s&^q. 

£ 4b 2£L»m AibH(20) LH£| X1! 2 ^l EfiOJ g(267) M ?§dolb A|U| £3(26B)2J 0||g £A|oU ttQ. 
n\ 2 m\ Ef[0|M(267)2| ^Alb ^BrO|pJM(22)^^E|2J 2H*|| fig Oil 2{oH mZWEQ- ^Hl^ Aim (2 
0)b ASS 2HA1I1 lBrOl?JM(22)0||7|| SLH7| 0IS01I 2H?c||oj 8||qgo| ^aj 5c b a}oj § oj^ 
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Am 21m §J ^ §a§ i^Amfe £oi h[^c^. 

£3j M^l (405)CH[Af A|*[6|0] , dSJ^ A|b*](20)8 XIQ^q. «(410)0IIAi 4dS 2i^0| 

AM 00|| CflEJ 2Ha-|| fiUOIE. 2!d f^(252) SEb Ml 2 ?Jd ^| ¥&!(269)0| 55j ^^(415) LH 

CHI Ai St^Cf, 55] M^(420)0]|Aib, Aid o j g sj i e §£(266)g ^A|?|b W A £ ^bd(266) ££b Af 
x| oj~ yfAH =g 0 | SSSQ oy(26B)0m PHI ^ ^FE!2| SMm £ 6g £S|^Oi 0| 

^Oij ^Sm^Q 52| M^(425)DiMi. PHIfe. Oil I §01, fi*j£l 3|*||£| aj^| g||Q £ ajoj^q ^gjj 
?^og, Aid 21 M Ei^ M^I(425)0||A1 fii^l 5E£ g£0i| 9Q. Hitf*]^ 

^AiOl|0l|Aib PICS HS£fll AigoiOl fili 2H a1! Oil QQ ., PHIb P M U{ Oil Aj 5^(captur 

e)£|^Q|, OPIAj AigAI ? r £1U£[ 218 Aid oj* URL# ajg^q.., M^j (430) 0||A| , ^xll 

^ SiSl^ 1^0|^§L| 2|of^ H^A| Aibl^ ^OiZjq. #B ¥£(435)0||Ai. 4d£! gJ^OI Aid 
2J# 551 D||A|A|(^, Aid 2lW mil 0J\ *JX1|^ 55| EI2JM1 U&tU)^ X £}gj# HTTP fig) 

OiS. 1^1 Id 40(252) £^ X1| 2 ^d S^l ¥d(269)0| (440) Oii A1 IlSCf. FTP(file 

transfer protocol) £*Ui ^8 q^ §E||2| £J*|0I! CH& 38 £ ^g2j 0| 0mD|. 55| (44 
5)0I!A1 ^SS- ?|Ei *|£P|7i all 4 2iP. 

£ 5b 3£! $W(252)0| £JJ| E||0|M(261) 1 5iUl ijMolb £Sg £A|o r 3 f Jl 

2Hd #y(252)£ ^11 1 1^11 E1|0|M(293)1 ^d^ife XII 1 ^Jd W'Al ¥S(2B4)0|L[ XI | 2 g^l E1|0|^ 
(2G7)# Sdor^ XII 2 2»d S^l ^E!(26G). £b All 1 ^d mi ^El (264) 31 r Xi| 2 ^d ¥E(269) 
£4S 55|^q. e^ll E1I0|M(261)8 ATI 1 S3|| E1|0| M(293)0| L|- Xj| 2 ^| E1|0|M(267). Sb X1| 1 % 
y\l E|| OH (293)31- Xi| 2 S3| Ei|0|g(2B7) 2^1 5£|^q. #3! ^aj oy(252)8 0A| 55|Xi ^X1| LH 

si gyp i^q.. oioiAi. fil^ 5Hxiib ^/1I^ ei^MU ssiaf ^xii^i Aid ^011 UHxI^I 

55| t^(505)0||Ai Al^oFOj, S^i Ei|0|#(261)^ All 1 §7 r A||jo^ 2»X1| 07[ *^ q ££| 

yS^rH^ ^d&'Q- & h SI ^sllAj, gaj(505)2j TCount(0)^f 1°^ g^r^P-- AM 0J\ BXI 

EiioiM(26i) moii o**i Emm a^a. rcountcos is 2^1^01 ^xu ^i^wi s?ii eiioim^ 

tf^l^Q,. mm E1|0iM(261) LHOil OlgJr^ Si #^0| &51\n, AljS^ ^^A"rb ^rS" 0X1 

55|£i ey^£il CHXJI^P. £ig «S(510) CHI Ai . fig 3 ^XHb 01! g §0| , fi^£! 2H^||e| 2QXI| 611 qi 
SA[^H^1 SS|A[ ?-|SH 3&Af@q, 0|#Ei|^, HTTP H^S#0||Ai, 55| Af ^Al|.7 r di|q L||0|| Xl| 

5£i01, CHb 2Hjyp r SSS ^Al|^S| HTTP |3§ Sl[6rbXll L}E[yiq. 2s|X r 5i|X||(R)7r oj|Q] LK0j| 
Ai £ ?1I (520) 0|| M mm(0)?\ 0| □[ 2tjX1l(R)2| °ljXii^ £1^^ ^0l| ^XWfeAlb ^^1 5Xj| 

E1|0|g(261)0| £A^CT. 2ijAl|(0)7* 01 D| ^XH§rS, M^j (530)011 AI fi§£l 2Hx1|0|j E||e[ XHI 2 
RCount(0))JF leil IWE-h ngXj X11 2 ?^^(s > RCount(0))# IS 5?|5|-ShO| (52 

5)ohai 2i}xii(^, o)^^ 2hxii(^, at^i R)2j ohaii^ bi^ss ^ei@q. 

E 68 Ard °}m ^1^ gfil Ard eJS fJM §S ej^SS ^^A|?l^ ^ #M(266)2| 0||S £A|5U 

$iQ, Aid 2}m SIS £|2^i= Xil 1 ?^M0]| EHE!" XII 2 5 r ^^2J HI S0| s|§ §Ji2ll 

2«X« A^Lij 2HX1I -^I^AIS Sfl^Q.. A^d P'S HIS SH £|2S^ §X||&t 5 EEb IE-iij£l °»A^ ^l± 

MS uqtflq. ^. ^^J ff^(266)B l^ll Ei|oiM(26i)S¥q ^J^t 4^goU i Bismol Aid 

ot# §J j= §a £]^S^ oj^C!.. 

Aid dS EiM SSf ^ h ^A|?|b ^y(2B6)£ 5s| M^(610)0||Ai AR£|^ Aid 21m El^ §H 

(PHI) «^ ¥E!(266)# UEJfcHCh 5S| (B10) 0|j Ai . A*iim, AM 0)2] °J\A\\± 

£101 2|^e.7i IdJ&feXK^, AMst(0)^| 0£JX|)# £7\ ?|5H ^ojsic.* .. ^X1|2 £|^e^i EJ| 0| 

Sst I?H(620)0l|Ai Cj-1 ^£ ^a1|(^, 2H^| 0)2] <™A\\± B|^M ^0||A| AiU ^xj| 

(^, xm 2hxii ±^xi)s as&Q- 

b^cf -^(630)0i|Ai, AIM 2HA|| Cj5j iS| ^16 A|dS§£' &^1(0||?CH 5 0.75)oj °l e 
TH)Hi Ui^^Fj- ^AjOIIOHAi. Cj£| £5| Xj| 1 5iS-^| qgi flj 2 ?fge£| b|^(^, 

RGount(Cj)/TCount(0))S §S|^Q. 0| ^2 ^XI!(2HXj| 0)J\ 5^|@ ¥ XiM ^K^l C j )7 ^ 5 

SIS S[I2| ^gx[0|q. ¥s(630) 0f[ Ai . Cj2| 55| 5[10| SJS S5^(^, TH)SP 33, XfUl 

XII ^XKCj)fe 55| M^(640)0||A| PHI LH Oil 30|q. mUi . UI10| fie S h 2^ 

1 S3f8r0. AiL1 ZijXH ^^Xi2i 2 &@ S^i Aid £J S §J ^ £l^E ^0f| HHSj^q. 

ohAg oy(26B)^ 55| M^(630)0HA1^| ?|5H 5M^^|0| A|«^^0|q 55M?||0| ^^fi^S fl 

g§ ^ £iq. ^o| , Aid 21 m tl^ s ai- Aid y S 5.1 M §S £|^SS ^^A|?|^ ^^(266)^ 
£5| Si lg Xlldmb XI) d 4B3i 5t| ^rii sje §f5^2i H|I23i^ H| 3 51f& 4 2iq.. 

Hi£T^H! ^Ai0|j0l|A1, PICS n 5£i§ Aig^iOl PHI P Sfgl LH0|| X|§£|^Ei|. X\H 2|^|(Cj)2j 

URLg ^igXi ?|E1U£|(q. 10 ?iEO£| gi) SAi ?|5||AU, ^[5 ^>#2i 3X|^ s>£ ?iE1|H£|(^, 
PR0Q)2i 5.71 ^iE||3£J ateSAI ?|SH5!Q. ^S(B45) CHI Ai . 2(31 02j ohaII^ £|5M7i gr^ol 

^.?Hy£ixi .^si m^i(620)oi xmmw 5ioiq„ 

A^d eJS ¥Mf EI!0|M(2B1)S^E1 d^!Si7| ?|SH q^fl EHXII^d ^57i Aigf 4 SIP . 0111 

§Oj. 3i.71 A|Z! 55| tfls^ 1^01 AigM 4£ SiP.. BE IK Aid 2J 

# ?S2| d^l 4d> g a J^£S Pi§ 4£ XiU 2HX1|(3i|X1l Cj)7i ¥H ^1(^1 0)21 Aid 21 

m d^l£lS. AiL1 Amm\ Cj)3J °ha1|^ SI^M ^0|| 2Jb S^J2| AIM ^aIK^aII Cj i)b ¥2 

2hxik^xii o)2i Aid 2im £I^m moii s^£ixi atsiqei ai oi^s s&s^i ?i sH mum 4 2i 

q 50 ¥£(630)0i|Ai, d|B ^yO|U S7i 0|X|| RCount(Cj)/TCount(0)2i 

BCount(Cjl)/TCount(Cj)£| ^£?i(TH)SQ ^X|l Ell^e^q. 

£ 7^ |£i0ie!§ S^i(244)2| ^^o] oill £Aim^ 91Q ., £ 78 2HX1|?f fig£|0 #£f0|oje 2ijX1| fl 
S XH£PI(247).7i ^#£|8 EAI^Cf.. 3^A| 8>°S, Aid 2iS «| £P| (241) 1\ fi§f-l A| g>8 

1 x-ieimbEII, l£i0|2j£ (22)2| XII 2 Aid 2J S ?H 41 (249) UfOII Aj^l iflb 81 P 
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(710) OH Ai Al^otOj. t^O|gje(22)b £131 UPi^q. ¥^(720)0|| M . 4£Jb' EJ^Oj 21j3t0| 

S. XII 2 Am ^cT|7i(241)7t 5S| M*|(730)0||Aj 5|gq. (740)0j| Aj b . g^Oi^m ^*ll *l 

&PPt £g£|(H U\mm ^£r0m^(22)0||Aj figStb QHl£|5>1j0|d fi^ BB «S(750)0i|A| 

2J^O| 2ijAi| SS| M^(760)Oi|A] 1^0|^^ ^*ll fi£ xT5PI(247)7t 5§gq. (Vtl 

(push) a*ui ^8) P# ^§21 a^di chohai^, £ tgoi omoi. 7iq xteppt ssi 

i^(770)0||Ai 5f I 4 £iP. 

£ 8b XII 1 At£ °I# *|ep|(248)q X1| 2 At£ oj# *|B17|(241). EEb XII 1 At*! °|g7|(248)2t X1| 2 

Am eie ^iapi(24D s^g stmb Am °!t f^y (250)21 gsfsi oiig EAtotm &q. ztesi ^oH 

At . A^ oil ^(250)b £ B2| aj-Ay ^y(266)0J| 2JSH At£j Pjg dlSMt. ME PJM § 

ill ei^e Afojj^-j 2H^pi Am 2±m 5»H^f (29B) g §tq^2| z\%W S^otbXIS 59o[b 2J 

a AtgEtq. At*j ojM (250) b ME PJ# §S £|5M &2| 2| Am PJg *SL[ At 

M ^jxtl *| g XfOil Uj 51 Am 9JM SJtg 3ll£!^q. AtS 2'S 2J:b AtM 2HaJ|°J ™X1!S ^12|- 2ijAj| 
1 X1£^b °-^i5 H|gg IISj^Q, S| 3 £tS&@ ^b W ai}^ At^j PJ# 3)||^|(298) g o[L[ LH 

551 M^l (805)CH[ At Al^otOl, L|| ME 2J1 ?M 2*1*1121 PHI EJS^ ^gofQ. A^ PJS 2t|X|| 
£ ME 2! ft El^ §a 35Jg #2] AtL=j 2H^|| *\%I\S\ s^OilAt 4 £jq. X|2* ?H^I(^. At*j 

&]ft 7f|£| £b 7ff£i) LH0II UEtH o|2|Si At3 9J1 *FSb L^¥^ Xt|7i£q.. (810) Oil Aj ^ f L 

L[|£| 3-[ ?»*||2| ME 9JS ?i(PV)0| JII^SQ. Ht^Sj^ ^A| 0|| Oil At. PV^iS 5a| »#3t °»A1[^ U| gS| 

°»Ati^ uige phi ej^M A|otiAi ^1^8 ai-s oie -?y ^xim ^^11 ^H^stb 

^tS 714? AtO|E( 3 ite)0|| J\?EdW ?§§[t. ^Xi|5jeJ S-X1|SAi. AIM 2H^|^ Sxlj XtU| ^AtlSAtH 
Am 2HX1I AjgXtOII PHI a^o||A| ^l^£|0| Aj^ SZt! l^^tb 50| Bt^SimP- SS| 

»I8 ?muei(PR0B ?teitaai) ?oU, ^t^ 7t2?t? 5H^! Atoi^ pics at^^i ?tt^ 

3tE||3S| 2Jto£¥E| 32 0| Sl^tOtQ. 1^1 (820) Oil M b . S| 3 PV 2i# ^fe AtS «J # ^xli^t 

AiQttgCt ^^| (030) Oil At ^. A^ £JS ^a1| 0i)t ^gstfe Q| 0|g.^fe^ A^l oj i # bH 3 

of 0 | ^ygQ. o| S^f-£|3 ^XH Am oj# ZHxiJ *^(^, 0j)2j PV ^£| ^^g(0jm 

a, i«!)°] act pv 2ti ^Hxiioii 5j6H sxh Afg£i>m s^su sixi e^q. Am ei^ 5>h^i 

(298) § otUOHAt HA|g ^H^t] Ott °|oH §p r -2 U2|2| XiS SXH Atg g0| 0[ 

id y^^l Q. 5_hci ^s(840)0i[Ai, Am 21m 5"H^|(298) S 5fL[| £At^01 OjS S 

2lO| ^HsibXIl S[o|Shq * g^i 0| ^X||^, 5S| M^(850)0||Ai Oj^f Am °] S 5>H^! 

(298) § mU£ Aim eJSSQ.. M^i(8B0)0!|At^ 0'p\ PHI B|^e(^, ^M@q. 5S| M^j 

C870)0t|At , L0| UI01&XI ^on|_ 5 g| g2H( 82 0)Bt Xtl^l^Ct. 

b| .^x|^ ^AioiiotiAib. ^ AW\ e]" ^o]| sm*j Am 211£ix|D_h, otusi flioii qst q^sj ^*Jp| 

Am oiSI £iq. ^Si «^ (850) Oil Alb. Opt Af*j ell ^Oii 2§ 4 2iq. M^l 
(870)0t|At. L0| A|S 21m S§0| EM Af2 2i* BjAE^ ^g[q, £E^. Am 

3»H^[ LflOII A1^t -SZJ-0I ^Xlimxl ^0|£. CH^I Ai^l ?JS E|£e(a pending prefetch list)7J ^A| 
E|01. X| S0| .7t^^ KH Am ^Jte 7HA|^ 4£ siq. 

HTTP 5g§f| OlgE^^i. At 2 eiS g0i| Ml^M aHS ^XimOj StH^IHl IS 

4 2iQ. ^ AtS oj-oii PISH AildM XH^§^ aiQ. 

£ 9b !5K>|2|e 2<l«l fiH *tej^l (247)2| £*f2| oiii £A|otn 2>q. s^ms. i^oieje 2q Ml fl 

§ ^BP[(247)b SXj X1| 2 ^3 3H^(246)1 S^SQ, q^Oll X1| 2 AtS £il ?H4H(249)1 S^SlQ. 
^AiPf A1| 2 ?H^I(24B) UlOil ^ EUm\ & h 3, XII 2 At3 °l S 5H^I(249) LH Oil ^ ^XttmXI ^23, 

2HATI fiS{0| A|Bi^ Si^q. 3!|*IPt X1| 2 Am £!! 3>H4I(249) LH0II ^XHSfEI. At2 2SS| D||A|A| 

7f AibH g sme ?1R£I01 Ats pj# aisipt mm ^5l£l?is# qqLHQ 33 QE, Xi| 2 Am oj 

5 *l at 71 (241)21- latoieje 2H*|| *|E|7PJ Atg^q. 

5!B ?S(905)0||A| Al^otCH. S§3 ^Al| 07t XII 2 ^§ 3»H^I(246) L||0l|At ^a^lS. Xi| 2 AtS 21W *\ 
ePI (241)7t 53| M^j (925)OJ| At 2S5|Oi ^Xil 09} PH I Oil 7|3ESt0t Z\m® ME 21m 7||A| 

±m M^j (930) 0j| Alb, i?40jeje 3Hx|| *j?PPf 21E|CH ^Bt0|2j^ ^2j fig 0HM£l^|O|dH 
^ figsi 2Ha1|P w^^q. s^ch ^s(910)0||A1 ? 2^£J aj^jj 07t Xt| 2 Am eJ# ?H (249) 0||Ai gt3£| 
2. Atd2| X1| 2 ^?|| E1|0|M(267)1 ?HAj3^ot Atg 9JS 2i|Aj|2J ^X1| EEs|g 4 
(920) Oil At ME 21m 3S£| 0i|A|A|7t A|U|(20)£ S&SP- At^ ^. Am oj# SS| Dt|A|A|.7t 5 

^A| MM a A|HK20)£ ^gy m|. ^2|oi §y H^A| LH2| X|| 2 e^ll EH0|M(267)£ 

1 50|q. M^(910)Ot|At, a|a|PJ XII 2 Am 5>H^[ (249) LH0II Emm SSI M^j(915)0||A| 

2HX1I fi^Of 5^A| Time 1-oH fHE'^ A|m(20)S SE^iq. 

Am ejs 5si chiai Alb xiei (batch) g ^ oiq. ^. Am pjs ^ti ej^^Pt ^aih 4= 2A3. ^ 

7f5|o^ 1^^ ME 2J1 SS| 0||A|APt ^?| 3l# AtBiS S^£|Ot. A|2 oj S 5s| E|SM ^2| Sb A 

xii 21 55i 1 ^ej^q. 

£ 108 H^AI AibH £«|(295)2| §5f2| 0||1 EA|ot3 ?iq. ^MM, 2J^0| 3j^| fl^£jA|. ^ 

X1| 3£9JX| . ME 21m Sal Dt|A| A|o) A|0|i ff.tq 2J^|0| XISSQ. 2J^0|| q^t, 3 7tX| A| S C}§ x|£j 
7| 2b 5H^?1|Oj ^. H-^-AI m\\ ^PP|(283). H^A| 3|^| *|ep|(284). A^ gj # SSI 

DtlAlXI S| 5|7| (285) g 0|g& ^ ?iq.. 

SSI 1 005)0t|At Al^mOj, H^A! A]H1(24)b 2J^# CH7|E[q.. ¥s(1010)0t|At . 

0| ^IXIi OOil Pt^ ^h^I fiSOl^. H^A| AiBj(24)b g^|(1015)0||Al, 3 2«^| 00!j Eo\\ ^21 2gO| 

01 di EXHotbAig atejti-q. c.H7| §ej eig 01 h^ai AiBj(24)oii 2|§n ^^^| 3 Am 0011 m^ a[ 

E ?ip fifj E£b, H^A| AiHi TllSOilAi §^|PJ qg 5^A| Aim tH5^E| 7|PJ^ ^{^1 0011 Pl&l 0| 
3 212S ojEl 4 2iq. SSI M^(1015)0)|A| 00|| CH«H Pf7| gPj £§0| EX||8fX| &>23. 
ztjxll fig ^£|7((283)71 1^(1020)011A{ Sg^Q. «(1025)01| At , 2J^0| (#?| 
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n\m M^Ais^Efei) ^ioia. h^ai m\\ ne\i\{2W?\ ^si ^(1030)0114 stsq. atxi &h 

S, M^(1040)0||4, 43£' M^Oi oj# 5S| Dl|A|X|0iS. 43 °JS ££| 0li4X| *|E|3|(285)7l M 

3(1045)0114 al=iq. (FTP ^b) C}^ 2| oj^0|| CHoH4b, £ ^g£j b§ 0| OfUDj. H 

3(1060)0114 7|E[ *|B|7|7t 4 SIP- 

£ 11b E^A| AM *|S|?|(283)2| §*|2| 011! £A|5U 2iQ fl«f«HA|. ajxPf 43 ?H£I 

lh oil a ^xiib flS«t= teioioj^Lf egsfe ^4 Aims 3f£!q. a=j 

Qg, fi|9 a^l?!- 43 o]g SgOIS. fi^S H^A| A|hH(24)2| 731 1 A^3 2iM 3(^(296)^ 

^ej ^xipf^tt HAjgq. eis 2H^i|oj| q§H 43 °je £*oi xn^£ixi 43 2 

S| flllAIXPI- gj^]^ 4Bj(20)^ S&SCh 3yU. 43 °jg 5£| 0||A|X|b g ^xIPI XHJ 1 Ah3 &J 
# ?H^I(296)^^Ei ge*@ ttfjOiiei 3&£!q. fiSE! ^Pl Xj| 1 °jg ?H^I(296) LH0l|£ 

St 3. XII 1 4b' 5^1(294) U|0||£ ^X||5|X| 2H^-]j £g 0 | qs ns^j Ai tH (24)U >H tH 

(20) £ *jl 1 t£! ?H£|(294) LfjOllAI g*3£! q_^s\ jn%\±. S^Sfb tB}0|2!^q H^A| Ai tH 

(24) S tfffEl^iU 3&£-U. fi^0| 43 2it 2§0| O|L|£°0 X]| 1 f 3| E1|0| 1(293) 0| iSiJ^LK 

&& ¥3(1105)0114. 2H^l A|3 21m ?H£I LH CHI Aj U2£|0. ^xll 0b M^t (1 130)CH!AJ fi^m 

^ tE? ¥30135)0114. £§0| 43 2}W fiSO|0, XII 1 A|3 ell ?H^|(296) LH£] 

^Xll 0b ^3(1150)0114 *W^e> HAI-&ICF X|| 1 43 £!# ?H£| (296) £¥&! ^XjlS 

AWIE. 43 °l£ 2i|Xi[ 0^ 0|X||b E.^M 4UK24)2| §|?i ?l|10|| °>b 4§ icE0|| 2]^H A^3 21 
30j£l£, A|3 olM ?-|^ n^Pil @CK. H^X| 8f°3 . ^^1 07| £|X||£ ^StE! 310|H 

2§l 1^!(1140)0||A|. ?H^I &B|XP> SS£|Oi 2Hx-|| 01 X]| 1 42 £!# (296)£¥Ei XII 1 ^ 
3H^I(294)S 0|§A|?JCK M^!(1160)0||4b. 43 £iS 3ESI 0114X^1 ^^4 X\m 4b|l 
4B](20)^ 3^SQ.. 1^1(1170)0114^, ^b|0| ^g£|Oi, 43 02| ^XJ[ S^IM 

S^IEf X| ^ n\ \ mX\ E1|0[^(293)# HAittQ,. ^9 ¥S (1 1 10) 0II4 . 07[ XII 1 ^ 3H4I 

(294) LHOilAI ^3£|A| 5 S| ^^1(1125)0114 ^*ll fl^Ol H^A| 4 U| 7||#§ m\\ AjtH 

(20)£ S&SIQ. 51 & ^^(1115)0114. 2tj^| SS0| 43 2Jf S^Ol OfL|g, M^!(1120)0ij4 XII 1 1 
3 S3I ¥&0| ^S-£|CH, MM 511 S 5^o|£^ A|« X1| 1 ^?j| £i|0IM(293)# 

(1180)0114, 2H^| Ob 2^ JxE^ 

£ 12b 43 £11 551 D1I Al X| *|BPI(2B5)2| ^5|2| 0111 £A|&U 91Q . 43 ^1 3ES| D||A|X| 
^l(205)b EiXi 2Hx-j|^r X1| 1 43 °i# 3H^(29B) LH 0f| 2ibX| Oj^g 54°}Ch 2ijX|P| Xl| 1 43 £JS 
9H--MC29B) LH Oil 91^, 43 2}m 5 SI D||A|Xli 3&sp| 0|30ll 3>||^| 3&IXI ¥&0| §|^q. 2i|x1pf 
XII 1 43 PJS 5»H^I (296) LH CHI £XHS|X| Sfooj , A f S oj S 5 s| D||A|Xp| 3&^C|. 

EPII (1205) 0II4 4^mO{, Xj| 1 S3 ^&|(264)0| S#£lO|. 43 21 1 ^^|(0)2| ^X|| 35SI 1 

6|£^ X| ^ XII 1 £i[0|M(293)g S3SIQ • ¥S(1210)0||4 , 2tj^| 07| Xl| 1 A|3 2! S ?H£I(296) LH 

oil ^xHms. ^ aii ^ 5Si£i >ioies. #3(1215)0114 m\ ^ssioi ^^11 ot ahi 1 4 

3 2JS 3H^1(29B)^^E1 XII 1 ^b! 5f|^|(294)^ 0|§A|^IQ. §3 (1220)0114 , 43 PL'S 5t| Oil 44b 
cm ^ll# H^4^ S^biq. 

E 13^ 5^4 2ijX1| ^B|7| (284)2J 0111 EA|5|^ 2LQ . H^A| 2H^| X1B|7|(284)b . 0||£| SL0| 

a|3 ?!S ^3 ^y(291)0|L[ AI3 e'S Ej^ §H 13 ¥B 1 BJX1 3f^C|. 43 £JS 2i{^l fi 

ie 43 ?im mv\ -m\ $m Mm\ s^£i^bxi oi^oh caei «ei m\^c\. 43 ^^i 
s^i eii^ aiuioii 2i^n fi§£i2i^ig, n mwt *w an 4tns «msi:n. a^xi at°e!. ^3 2J 
g ?h^i ^eiixpi ^#£|q. 43 21m mv\ fi§ £1 4 a ^xiib asmb h^ai 4bu24)li 

gfifOl2ieo|p|| B1[£U, XII 1 313 1311 ?&!(264)0| SS^L|. 

5§i ^^(1305)0)14 Al^mOl, PHI ^3 ¥SO|U A|3 £J# ^3 4=9(291)0| sg£|01 2Ha|1 02| PHIS 
2Sd©P. 5S| 13(1310)0114. ^3£' ^^Jl^h AI3 £iS mP\ 0|L|S. XII 1 43 21 S 4£PI(248)7| 

e^i(i3i5)oii4 5§gq. 5ti M3d320)oii4b. mv\ (m^i ^leoii ?jb) asmb 

B^£tC|. PICS ?ggf§ 0|gmb y^^fl ^A|0l| 5I0II4. (<N^X| ?^E||3B| 219.^ HA|g) CHg A| 
3 Sift 0| H^A| 4 HI (24)0|| 2|SH A[3 &!#£I0, P LH£| ?H^! ?|E|U£| 2J[0| iSdE'Q. 

M3 (1325) Oil A1b. ?H^| SS£|Q] ^£ 3>||^| LH CHI ^jXlil XiSE^h 5s| #3 (1355)0114 b. ^ 

3 ¥B0| stsia,. M3 (1330)0114. 43 SL'S 2H^PI ?ll# lh^I of^l 211 S ^SOII e|§H 
flSEIS. 2i|Al|b 5 s| M3 (1350)0114 a§X[0|MI y&@CK H1X| ei°S. ^^Ilb SXH kHOII £|5H 
figfci ^0|H, 43 3£|Xp| 5&| H 3 (1340)0114 Si£|0{, A nm ei€?l ?|5|| 

I2xH(replacement)l ^o^Mi mi\M 43 3?H^I LH0]| XI^&Q. 

c 14^ y43 °!S 13 4=9(291) £b PHI S3 ¥9^1 0|| M £^lo|3 2iq, PHI ^3 ¥9b fi^S 
2HX1|£| X[ ^ ?fg£l ^5 ?|^£2| HUohq. flggl 2i|X1P^ Xj| 1 S| 5 S3imS. XII 2 S| 5 

Lll^^g ty^j giq ^5^b 3 ^0[| 7|^oK)1 4 2JLh X|« ?[b^^f X1| 1 S| 5 

l^gisq 5|£g, ^ pii 43 2lm EJ^ 3a ai^^^l ^xib'P. xi^ 5^m^j ^ i §[2giyq 

4 fli 2 i!£2!sqb 3xi e>H3 . xi3 eis ei^ §a £|5^^^ ^§gq. 

¥^(1405)0114 4^-moi. XM XII 1 §31 9101 g (293) LH2J ^X1|(0)S| X|« ?^^(^. TCount)^! 

xii i £|i CTM)sq axi ?>2g, aj^i 021 oiiq LH21 ^sh phi^i ^xisq. 01 b 5^4 4 

L+](24)2| oH?j 3lt LH2| ajjypi- oi2|2| H3 e^l^ ^1 §g-5| zm\M B^St^l mbOiq. & 

B ¥a(1415)0||4. XI « SXII E1i0lM(281) LH2| 3H^|(0)2J X|^ TCount)?^ XII 2 5|£ ^^21 

(^, TCHjaq 33. 2H^ii ail q i4|2| gian phi b °4£I2. phi ^^y ^&!0| M3d 420)0114 sg£|cn . xi 

S| XII 1 S3I E1| OH (293) Oil l\tt\0\ PHIS ^^A|gJL|. Olb X|^ ^0|| 7|^mO| PHI1 ^4?PI 

?|6H H^4 4bH(24)2J o|?| n% LHOfl £ib 2ijA||0|| CflS 55171- Sl^l ffHSOIQ. aixi 

55| M3(1425)0||4 PHI 4§7|7f SS£|Oj. 2j 2t}Xi|0|| CH^H 5a| ^S2j X|^| ^^x|2| PHI £|5^ Uj2| 

(#?\ J\\m\ 2|§h aim ui£i ?i2i s^g ^is-hsmi mm mmzi &m ^s^q.. 

H^A| 4bH(24) # ^¥.7f X1| 1 E1|0|M(293)e &3 X|« 55| HHS1 ^^^X| ?^q£|£, 
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°IS £r°f# XII ^m§: H|#3 (non-tracking) H^A| A|^b Sill H^Aj Aj U|I4 ^gye 

A|B|(20)^¥E1 PHI U|2] mmm. PROB) 3?mUBI B£SI 4§§JCh 

Ai*| Rig Ol^(heterogeneous) H^A| A|ti| 2r30l|Ai£ §^§ r bE1l. Op|A-j £^A| AfbH2| 

g¥b A r g °iS oioHSrXi =su sfaoii itoimxi ?>b 1^21 5^A| AiHjOiq.. 0| 

# s^°i h^ai Mb\^ m\\ mum m^o\o\ ej s ?wmo\x\^ &e 20101, m\ i m^i 

e]|0|M(293)e ffximxis. ^o|p,, 5^A| Af^b 2H*llt X|<*3*^ 3H^§PI^ 

. tHiei- q|0|£i(oii?jCH, mq msi pics £H)ei# 2»*||2[ ewi m 31 1 h^ai aiuis 

Lf, Dil E\ q|0|£1S 3|*||21 Xf gfcf 340IP. 

H^A| ?(|§o| &01£, a yjgs oiojoj Lj|eo| 3U ayoige A1 bH #3011 4 a|*ll £d 

J\ kEb 55| HH&11 ?^H1, PHIS ^£o r 01. Oil ©lid LH0II 5SAIU ^ 2iCK SE°|. 

^£Pi ^b PHIS X r d2J 5>H^| LH0II aj^|2[ 1^1 Xi&W 4 SSI A|, X|§=! PHI, 5>H£I 3 

?!£r on AHI tJ|§2f 2= F b X|°<*j oj^OII ?[So r 0J A\E 21m H^0| JHAIi ^ 

PHI! ?H3S 2H^|2 r fe^l *|§WS. A r 2 °JM ^ ^H£J ?|S|t *ll5ffa. MCr g}2 Xf^Oi J\ 
^oHXITIU, ^.7 r 3£S|? r y^SPiU. A r *l 211 2H*ll?r 4^l£ib 32r £E Oj^jeb ?H33 PHI 
1 SAf^o^l ^i32! o! t# EB|7]o^ Ej| AHI 4 A^ £]S ^HA| 3 

5 ^aoilAj^g 2H^p[ AibH^^&l £*j£Jb 3¥01|&! Xl|^S|X| & h bQ. 

U^*|h[ 4JA|0i|0j|b, WJL\ H^A| Ajbfll gJ^oi Af*j £1 £ gf°K)| ^SEI&XiEh i*EXr^ ¥ ^ 

S0| Af*j PJSS zHxiPI ^ArSI ^b £2]2| £§011 Sjg^feSUH. eiEiyiOlU WWW 0H1B|3||0|^ 

0I| Xil^g §fi.^f SIC^ 5!# 0|©H& 310IQ. 

£ US£| Hrlf^l^ ^A|0l|b 7||f- LH2| ^ S^A| A\0\9\ |§ 5fQO| A r S ?Jfg ?|H! 

34 01 X| HI. S»| H^A| (sibling proxies) A^0|^| 5tf5 r £^ g0|o^l 4 SIP. Oil S 

101 . LH£| H^A|?I 2§£ 2Ha1|U AIJI oi-t- 3Hg5^X| 312120, H^Alb §X|| 
A|0||^| 4£ 



A|H|(a content server) (20) ^ d^l ^^(seiect information)! A^S ojg(pref etch) o r O| m 
d L1|eo| 3 (25)^ $m 0|£r£| k^a| A1bH(24)# 1§H 3il A{U|£P 2 5fU 0|^2| ^B r 0|?j 

^ (22) oil lh^h so| swi ^AJI^l 4 mb oil 2i0iAi. ^| 

£P1 M^AI AHBi § ^0|£ am^^Ei §Si SS5|^ ^1(100)2}, 

^^l !£rO|em § 01^ BI-UOII OIS oi# £Eb fiSS °"Ai|A0li 7\^n\0\ WZ\0\& 

e§ £|£j Af3 eJl §S(prefetch hint i nf ormat i on) # ^§5 r b B^l(102, 104)2f, 

QJ\ AfS s| e gyf 0|gmCH ^^l SSOII (annotate) 1 &^II(105)2K 

s?\ a[s oj g sjE x je □,] §eoll 7i^shoi 4^1 AtbH g oi^ mu^¥&i gai A^ 

2\mo\^ 9^1(108) 

1 5*^r^ 51^1 SH AIS pj* HF a< 
2 

X|| 1 SOII ^0|A|, 

£PI fiS&i 2HXi|# S^sHJl, g-J\ AJiH A|fj "IS 2»^IS S^ofb ^j^! § 

a A r 3 P_IS ^a . 

i?^ 3 

xii 2 sroii aioiAi. 

^^1 A|S 2J# e!M 3£ eMIb 

^| ^^0|pje2[ 3|^si Dil 0| Ei 5S| DH@(data reference patterns)^ ^^ l ulb EK^I2K 

£PI as^i 3H^I2| ^^i A[£i &i# a|^| Afo|2j ^ioii a\R\ cuoiEi 5 si nH^# aj^i A|^xf 
mb EMI9.K 

m- s oii= 3!oi ^i a^ eit ?a ?«2f +t?\ m\ hq\g\\m &m sm^-i 4^1 m& 

^x||2| AIS ei#l SS^7|0|| #^oh g>bX!S ^gofb ElMI 

1 stis^b §e A^ eit ^a. 

XII 3 SOil ?10\M, 

g?\ mom 55i m& ^ §y 5^1 b^ib 

55! LtlOIEJ 1^1 H^A| AiBjOII Xj^ufb a|0|E1Hi|0|5l ^Soffe 

mj\ Z|2joj Ct!0|E|m|0|± LHOII IHi HHg&H3. 4^1 l^b 2.^11 ^liXm ^sl| ? r ^J^(object count 
s)l SS*^. 4^1 2Hx|| ^I^Xhb 2H^I1 Af£ ?ymu|. ^1 afl^l ^^^b £PI fl^S a|*ll 
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j\ spi AiBi § emoii 2jon sis sj*i UErUib ekhisk 

£7\ q|0|Ef HIIOI^SI ^Af|r__ 5|_f__= (access lists)£ StfSJ3. 2^2| °»Ail___ _Hr__i=,r 2|2|o| e g 

E! ^Aii£ r ?j?J£l ofLf 0|^2J A r 2 °J# ^Alli 5*^rb B3I 

i &m A r *! em 

*H 3 EEb 4 Wdl 2J0iA|. 

6PI CH| 01 ELi £§| HH^j §j £?_] cp||fa 

2H*|j£f A\*\ oj S *g 2H^[ A r 0|Sj £pllS Mflfe 0||O|e|lfl|O|±S ^§o[^ EPII2K 
&JI 2H^im £P| AfS oi# ?S ^Aij #£| oh All ^ s^ji ( access statistics)! ^*]mb EOJIS 

q 615.1, 

&3| ^Ail^: S^lb fi^si 2H^|o.| 3|3s||(a parent-object) u|£2J ArS 21 It ¥S ^*||2| 

M 2HA||(a chi idOobject) °-^M\± fl^P 5?to r Ii, £P| ^Ail <*A||:__ «l £b £P| fiS@ ^All § ^ 

SEl flUIH l£fO|£!___ g *JCH£__ ©moil £>|oH Si^S £PI aij^j °ha||^ *l 

£b £PI 5 moj oH/tlA QeOil £PI Af*i PJS ?S ^A-ii 1 oH4 0|g0| £j*J|£ SSS 51 

41 UEfiHb 
Aj£H §y A r s °] it 

S=?& 6 

XII 5 H0II MAI, 

&3| X\ll AM 0 AM\± uj£ESf £PI ¥S 2H^I ^Ail^ gJEOII CHS £PI Af^ _2H A || oh All ^ uiE2| 

b|#0|| ?\£$\Q\ A r 2 £l# 31xj|o| oig £|:6_Hfl £Wr£l, £PI Af3 PJ g fij^^b ^ 

It £« r b ^b a^ pjg ?a 2Haii^§ stmb emu q simb Sfi A r 3 pjt 

§ =pm 7 

Ail 2 LHAI 6 & g 01___ sj ^0i| ?jOiAt ( 

aj eh gtjd ?Je B3lb 

ah.7| ns A( ^ - §m SEb £PI t^OIPJ^ g S^LfOllAj A r *J ?J# ^^|o| A|M^!(a 

subset) # A\E £}Wo[t 

A^j AjfcH § SmoilA] 0|g7[^ 371011 ?|£mOj ^ SHS^I ^7| A^ ?JS ^fi 

# s&oi-b §a a^s ?js sa. 

8 

Ail 2 LH X) 7 9 1 Oiin °| troll 2i0iAi, 

^oi §a A^j pj# BTiife 

m\ imn Aittj i diu ^?i i^ome § muoiiAi a^ ?js ^121 M^jim m 

4^/1 H^Aj AlHj g smo||A|2| °J^|^ A|^01| 71^^01 flS| §SS/d £PI Af2 °J # ?S ^*1|5| AIM 

i s^mb §a Afs 

fll 2 U\X\ 8 H g 0| l. m moil ?iOlA1, 

AjBH 2n m[ 2jj^||^ ojEjyi CJlOIEit ^l ^^|b #?| PJEI^! q|0|E4 

21 2 HTTP(hypertext transfer protocol)! S§H &^l d^! ^IS SSimfl. ^1 H^A| Aibflb 
^7| flS@ 2ij A ^|oj 2HAi| 3|| q oil *|§E! fi§£l aj^| URLCuniversal resource locator)£] HTTP 
g SSH 4^1 2h All Oil CHS d^l ^!a1|£} ti^H ^g"6rb d^! §S A r 3 PJS SB. 

Ail 2 LHXi 9 S g CH^ & HOil SiOiAi , 

4-7| gfiOll B^llb PJEiyj ^ yj £ d^M ?IS l^M(a Platform for Internet 

Content Selection : PICS) S551. £b P ICS 55i!Sr ?Sll(a label protocol)! 

AhS e_.lt £r l l LH 0|| g?\ ME ?JS E!^ Sfii HHx|5fb 9^IS S^S^b <m §S A r 5l P-'S S3 

§7W 11 

ah 10 troii aioiAK 
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a^i pics 5L a J\£ mil £s| <^gAr yfEil ZQ£| ( ref errer identifier category)^ 5^ 

mot. 

£M §fS£ £PI ?mUB!I £> h ?l 22! M A-jbHM £JJll£ Af2 ?JS 

^jxiis ^'goib 93I1 q s^mb d^l §fi 01 s h^,, 

12 

All 1 EEb 2 SOU 2iOiAj. 

A r 3 ©IS SIM §a§ £d§orb 931b 
£7| fil^l SH2| 012 o]S 5Eb 012 qAH^Oll 7|^ol0l g2[0|£!eo| q| 0 |&j £a| H||9t 

£PI C1|0|Ej £§i EHEjo^^Ej A|2 pjS 5|E §y§ ff§5 r ^ 931 

1 sstttfe d^i §h 2im 
i?^ 13 

All 1 LUX! 12 g § CH J= & 3011 2J01A1, 

Ah^| m A J Al tH Oil b 3|#0| ^XHSrli, £PI 3I#8 #d Jb-H(a sending node)£f 4d kE(a receiving 
node) 1 M^SfOj , 

SB 8 ^AJ LCg ¥Ei ^AJ A[g 0|g Stfc gaf 3^0fb 931 2f, 

£7| ^BJ|01|Aj £|g #E||S AJ- ? | A ^ Oj* S|F §£g ^§0^|, £P| A h£H - £A| ^CQII £j 

«H £|§ gEflfe 4d i^HOil s|SH £PI ^EH2| #?| AIS PJS 

§S 3^39 Ar3 °JS l§o^Ai X|§E|b £ ^ g s Af£! °JS 

14 

Ail 13 if Oil ?10\ M, 

&.7I §a AfS 91931b £PI 4^ k = 0|| o|5H ?HA|£|b d^J 3fi AfS 91 SB. 
All 1 LHX| 12 m s 0]^ of Sho|j oiQjAI, 

#.71 H^A| AibHl AiB]2| 3I^££ £*|S r SI. &7| 71|#S Qa ^^oj hs A | AjtH g ?H|m3. £PI 
3I§S £PI L1|e^ao|| qai a^| ns A | A] fcH *R2| ^3 S(proximi ty) Oil 7|£o- r 0j §§£101, S| 

2 3116 £p| U|M£|30|| 7^ £3£ 931^, 

H^A| Mtt\sL¥£l eeiOiej^S ;i| S 2 ^611 At£jpJS §MS SH^ofH 2Si! 

n\t 931 

1 q S'tfSrb §S AfS 2j# SS.. 
16 

All 15 H0|| MA], 

5^A| AibHb ^^l §aOi! CH°I A|« Sal (local ref erences) J\ ^XHofH ^ h ^| A|^| 3IH A|B|S] 

^5 231^9 &^l ArS oiS «IM gal a^^rfe ^fi Af£l ojS • 

1V 

Ail 15 £fe 16 m\ 2iQ\M, 

gj\ Am ?)m El S H^A| 3I§ LH2j 5He! ^(caching status)OI| H r ef d^j 3 

£ A r £! «JS . 

U|E?J3(25)M ?j E'M AifcH(20)^^E1 §^1 A r 5! QJSorh d|0|E| A|^10|| 2i01Ai, ^ 

5| Al^He &^l L||e^j32| pj^irri ^14 0|^S| H^A| Ai B1 (24) , &?\ 5 r L| 0|^9| 

H^A| A|tii2r Ll|e^ a g ^ ^-tl^t 1^0I2J^1 S^mfl, A|^!£ 

^| 1^0|£jM ^ 0|in SrLfOII °|°J 0IS 91 E£b ^HAH^Oil 7|SoP0j ^7| #£ r 0|°j 

Ml ArS 9S °i m. g^i ^93h 

^71 AIS 9S SIM §Mf Olgmoi ^7| SMOli ^11 Pb 492f, 

^1 A^ oj| S|E §y dj fi§ xh^oij 7| 5 ^01 ^7| AihH § 01 Jb Sm^^Ef AJ ejj gym ArS 

1 SttSrb PI 0| E| HsU1|£j A|^«j . 
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XII 18 2i01A| . 

£PI Sij9 §^ fi^s! 2H*||S S^^Dt, £P| 2^! Sfir 42 °j# ¥5 S^mil. gj\ ^ 

2J2J 4Bj£[ #?| ^fOjpje § ^CHE o[L[^ 4 5H^|£f 42 ? I g- 40| Oil 3 01 E feS|*| ^ 

(logical separation)^ ?J± ?b|om. £PI 42 91 2^ H SS^ £PI 42 °J# ?H£|0t| Xf 

&£lc CHIOI EH Al^^j. 

20 

n is eroii ?joi4. 

£PI A r 2 9ft 49rr 42 °l t o r "3 £Pj 42 9S9 ¥2 £?l £J9(a priority 

scheme) Oil 7|^|Oj £P| 42 9 m 3>||£|0|| X-1&B r £|, £PI ¥2 4?1 £9° 5|2 A^2 pj g 21 g ^ 

2Ha1|S 42 oj# 5U^|£| OlgJrs^ 0||5£|0i! CljoH 2jXl fl&SU. £PI 45} 9# 21 £ ©H4 0|& 

21 ^0|2lE0|| At7[ Ar 2 9§ 2imi0|| CHt» ?HS!30|?m g£19 £5| Jfsg (reference 
probabi I i ty)0i| ?ii£6 r ^ C1|0|Ej *|B| A|^U. 

S^S 21 

xii 20 iron ?joj Ai, 

42 91 Ap| Af jq o|£ S|E §a &S| 43 2J1 ¥S l&f0|9M g ^39 

SmOll 2|SH QI|A||£ 1 4§9 ^X1|^ £P! 42 9S ?a 2ijX|| § 2^9 mUl Xi&olb Ql 

Sfle!- X]£ 3^|0|| 7|£9 £JJ| 2!j*ll2| °IjA||± b|g0|| ?|£o1b d|0|Ej x-| B| Al^ij. 

S?S 22 

XII 20 21 STOII 9iO\M. 

£?\ 42 9S 49° &7| 42 9S 2i§ ^1^^- 493| £PI ^12 49011 £|SH 3129 a [ 

5! 91 311 S^lol^ S?l 491 SEtSfb 43 91 X-j£PI# a^oU, £PI 311 # 49£ £PI 42 

eis bi^e ^3|2i 42 9s ajxii ±igwii choh ^\ me ?±m &m m\ 

EJ\ C|4^J Al-S £]# 2ijXi|2J 42 2J§ ^iS S?fo[3 A r 3 £J S £1^^ ^ 

£J 42 oj* gjtaj pj 3 £i * a 42 e_'# aj^isi ?H£J£i DH^I^ qi0|E| Al^gj. 

23 

Xil 22 &0II 21014, 

^1 42 8J1 4BS ^^1 5^4 4Hi s ^|0i£ o r M PJ0I1 Xi| 1 42 8JS aIP^IS, ^7| g2 r 0|?je 
g 5j01£ »m 90|| XII 2 42 9S alEPI! S^ h o^ q|0|E| m\ Al^^j. 

§^ 24 

X|| 19 LUXI 23 §■ g 01b. ^ ahOII ?i014, 

m\ i£io|oje g 5| L fo| Diie^ioij flgg teioiejE fl § ^bi^h a©*na. ^Broipj^ 

21|X1| fig m\?\^ 5^4 A| bH U ^1 U|e?-|3S^E| ^7| Qisi 2H A j|l S§o^| 012011 fi^S 51{X1| 
1 ^ei 5H4I (main cache) L| 42 PJS 3»H^IS ^<^t r 3, §£[019^ ^X|| fig ^SPIb ^1 

mm m\ 42 9t ?h^i moii 9it s^, ^?i 42 9# ^ix^f ^1 ^21019^011 210H m\ 

^£l2!Me UERfife A^2 PJS £51 0||A|4(a prefetch referenced message)^ d^l 4 Uf ^ ^A|ljo£ 
^ &?l 9M.!M AirilLf H^4 4W|S gAlor^ Cf|0|£1 a1£| A|^H. 

i!?^ 25 

XII 19 L||X| 24 © 1 Oiin & 3011 oio\M. 

^| M^Aj Af bH ^ ^j01£ fig^l mv\ 42 91 3>H^I UI0II ?|X|o r ^ 3? 3H^I &B|XJ 

^9(a cache manager routine)! ¥ A r 2 9# St| [^|A|X|1 2i^[fe 42 9# 3E5| D||A|X| M 

5-PI1 Smmfe q|0|Ei X1S| Ai^edi. 

§ 7^ 26 

Xi| 18 L||X| 25 ^ ^ CHjl. ^ ^oi| 2iCH4, 

^71 as 9 ga^ a§9 2Ha1h s^o|2. £pi §sb 42 °js ¥s s^mfl. ^.^i a 

4B| ^| H^4 Altllfe 
¥2 2H A || 6i«X r ^ 999 Xm 2HX1I ^liXrS Xi^Sfb 5^11 E1I0|MH[, 

S^ll E1I0I1 LH^l §S0j| ?|55r0l ^| Ar2 9t Elm §fi £|i^l 9^4 ?|^- ^ 491 Slf 

^Uj g^|| Ell 0| M 8 ¥2 ^ X1| 21 All 1 ?^E| S^SrU. Xl| 1 ?rS^fe ¥fi ^XjPf &^| #£f0|9 

EOII 2jSH S5|9 H| E g LfEK-HrH . ^^1 1^11 Ej|0|M8 4L1 2H^j|°l X1| 2 £PI X1| 2 

4^1 CHI X1UI 2«AlPr ¥2 2*1X11 m 2^9 ofLPr 55|9 ^ St|E|^ UE r LH^ 
E||0|E| x|Bj AI^QJ. 

27 

XII 2B &0|| 2i014, 
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£J\ m A £ M 1 ^7| LWE»\±; X]\ 2 7^^2| 4g3|Oi MB 21 m s!M 

Sfi £!^§1 ^ES[2. £M ^ ^cfs mj\ z|Z|2j j=. e 2i|xil *jgX|01[ CfjSH &7| XII 1 ?l£M0l| CH 

m m\ n 2 ?\z-m.9] H\Mm 7\\ti ^e^k ^pi hiii as t^atai yinm^ hi 3 49# 

soti-ei, 4^1 yiB ^Rrr &71 uisoi ?i e ^s&e ^amfe 3? *pi ei# §a ai^m 
#21 xm 2i|Aii£i 2^51 2Hxiis ngtio^u eit[m™ cji 01 ej *iei ai^i. 

28 

X!| 26 gJOII 2i Oi A| , 

&7| Bf^S t9° §31 E1!0|M^¥E1 xii l ?|£M. xil 2 ^ge, 4^*1. ¥2 2H^| *jgX|£| 

^j^g 4£SHQ. #21 BhAH a B o « s 2Ha112[ g^S x|U| 2H^| A|0|^| ™Ai|i ^f^jl g^orb 

§7| 5|}5[£| , &7| §7^ 498 #7| X|q ajjjlPF CHI AMQW tm l£|0|2!M0l| 2|sf £ 

*i oigoii. *!sm iSN^ g^. a\b y§ &im §a bi±e &ou 

2H^| BHxI^fe C||0|&| s|B| Aj±*j 

§ 29 

XII 28 &0|| 2iOjAi, 

#7| W<£ t9° CH-~5|^ ^2 °HXi|^0]| XJlij oh^i^oI H| 10|j 71^0] &7| ^j^gh 

*\£ 31 49t q Sffslb dlO|E| ^BJ A|±U. 

1 ?W 30 

XI! 26 LH X| 29 W g Oik & »0|| °iO|Ai, 

&7| AjbHb fi*j£|b 2HX||0i! 7|26|0| &7| 5*1 QiO|#M 3!d$r^ 55 lJ 49# q 5 

*fS|£|, #7| 1?|| 4=9° fe h 7| ¥2 g 3ES|SI£ SiLKa referring one)2J 0jXi 3^o| 

5|. &7| £S|orb 5m. ^ £3lXf 2«A|f (referrer object)^ XM ^^Pr £!X1|£ fi§£|7| 01 3011 2S|E| 
Df, &7| X|L1 mi\t XfAjoj qo jj, 2 3 |oe5 Af^| sjji E||0|M L-H0II Ai ^tlA|?IE!A| ^XJ|^ fl§£|^ 
Ql 0|EJ ^Bj AliH. 

31 

X]| 30 30|| £0|A|. 

4 h 7i 5 Til Am 21m SS| CHI A| XI aWI^BI Af3 oj# ^S! D||A|X|1 ^d^rS ^1 ^| 

E||0!M# Ml5[b C-||0|q Al£[ A|^a . 

32 

X1| 26 LHXj 31 t f 0|t ^ a-CWJ aO|A|. 

Ah 7 | 5|A| AihUOU ^.7 1 AI2 oil g| e ^l^^l ^d^lb A|3 2J # ^9 

§ q a&*ig f ais 2i# a<y xn i xi« ^ ?^^2| ^i xii i husu. ^ 

7| AfS o[§ ^Af xj| i ? [°E^ Ah; i flJ ! x\<* ^ ^5|^ ^7| X| Uj 2H^| ^| 

gx| ^f^oii ch^H £i\ ^ &?\ A\& 21m 49^ ^71 XII 1 £l\ xii 1 

X| ^ SJi^lXI S¥, ^71 giBH A|S o]S gi^ §S Bj^eg «X|mb QlOiq x-|B| 

Ai^a. 

§ ?U 33 

XII 32 eroil £lOjAi. 

^1 A|£! £JS 4=98 ^1 XII 1 XII 1 SJ XII 2 XM ^5 7[^E£| H|BSfO|, (1) ^7| M\ 

1 7|^^7[ ^.7| X1| 1 X| q ^5 7f^Ml ^HfofXI ^7 1 g| £H A|£ oj| !!§ El^^g o X | 

S^, (2) ^7| X|| 1 ^71 X1| 1 X| « Hi 7|^e-I ^5imSA| ^7| Xil 2 X|« ^5 7|ge # 

5.Hf^X| ^29 & SH ArS 2J # 3£ BI^Ml 4§S|D1. (3) ^7| X1| 1 ^7| XII 1 

§j xii 2 xm *f s ?i^§i sjiois ^7i giBH Am ois tie § e £j A,eg Rtimt mm m\ m 
g^m 34 

XII 32 £^ 33 3T0II £2CH Ai , 

^7| 2HX1H SSEf 6|?l 71|§2| H^A| Ai H| L.| 1 B|0| 2J eo||3|| ^ fig SI 2H^I1 l&i£LHb 

A| 2ijXil ^B|7i§ q E»mEI. ^7| H^A| ™x]\ ^BPIfe ^ h 7| SIS 2!jX|17| A|^ ©J ft 21|Xi|7| 0f9 3 

¥ ^7| fig si 2i|XilS MBiamJl tft£}A| ^7| g7|| E||0|M# ^dSlfe Q|0|q A\±™.. 

35 

XII 34 H0|j 2iO|Aj, 

MB 2JS m\S MB 2\m n$\ &m\S q s&5|E|. ^| h^a| a|^| x-lBplb ^7| AF£| 

ojg 3>H^|S^q fiSS 2H^|1 fi^ ld|0|2je L | h^AI A|bH^ #Bj SLHH , ^7| MB 9S fl 

§0|| CC^ fi§3 3^ ^7| ArS 21m 7H^|^^q ^|Xi|7|^ Ah 7 j aij^H HA|6KH, ^7| H^AI 

aiSI ^B|7|^ ^7| fiS3 2!|x{|7| ^£1 3fJ£IU Aiefl oj# ?H^M UIOII £iXI ?>o^ aH^jJ fiSf AjbH 
S JSiLHU. ^7| H^A| 2H*|| ^BJ7|^ 4 h 7| fi^S 3 Ha]|7| A|?j 21 S fi^B| 32f£|X| ^3 &7| fi^S 
^!^7| ^7| Af2 oi§ 7H£IU ^7| ?9 3>H^I LHOjl ?|X|6|0 ^7| 17|| Ej|0|Mg Id^b di 0| E| X^£| 
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